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ABSTRACT
The purpose o f  th i s  study was to  d e tem in e  th e  e f fe c ts  of 
s t a t i c  s treng th  tra in in g  a t  various p o s itio n s  and dynamic s treng th  
tra in in g  through a f u l l  range o f  motion on s tren g th , speed o f 
movement, and power. The supine p ress was employed in  th e  tra in in g  
and te s t in g  fo r  s treng th  development. S im ila rly , only one movement 
involving b a s ica lly  th e  same muscles was used fo r  th e  measures of 
speed o f movement and power.
In  th is  study, th e  sub jec ts  were n in e ty -s ix  freshman male 
co llege students randomly divided in to  fou r groups: Group I  served 
as a co n tro l group; Group I I  tra in e d  iso to n ic a lly  w ith th e  supine 
p ress  exerc ise through a f u l l  range o f  motion; Group I I I  tra in e d  
iso m etrica lly  a t  th e  exbended p o s itio n  in  performing th e  supine 
p re ss ; and Group IV performed th e  tra in in g  exerc ise  iso m etrica lly  
a t  the  flexed p o s itio n .
At the  beginning and end o f th e  ten-week tra in in g  program, a l l  
su b jec ts  were, te s te d  fo r  s t a t i c  s tren g th  in  th e  supine p ress  a t  two 
p o s itio n s , speed of movement o f th e  extensors of th e  arms, and power 
as measured by th e  b a sk e tb a ll and medicine b a l l  throw fo r  d is tan ce .
In  ad d itio n  to  the  i n i t i a l  and f in a l  t e s t s  fo r  the  th re e  v a r ia b le s , 
th e  th re e  experim ental groups were given id e n tic a l  t e s t s  every o th e r 
week to  p lo t gains and analyze progress.
The t - t e s t  was used to  de tem ine  th e  s ig n ifican ce  o f th e  mean 
gains in  s t a t i c  s treng th  sco res, speed o f movement measures, and power
xiv
sco res. Analysis o f variance was used to  determine whether s ig n if i ­
cant d iffe rences ex is ted  among th e  fou r groups in  each v a r ia b le . In 
those cases where th e  F -ra tio s  revealed s ig n ifican ce , orthogonal 
comparisons were made to  determine th e  treatm ent o r treatm ents 
responsib le  fo r  th e  s ig n if ic a n t F -ra tio s .
The main find ings in  th i s  study were:
1. The experim ental groups showed s ig n if ic a n t s t a t i c  streng th
gains a t  both p o s itio n s  o f measurement, whereas the  
co n tro l group rea liz e d  no s ig n ific a n t change fo r  e i th e r  
streng th  measure.
2. The sub jec ts  in  th e  experim ental groups re a liz e d  s ig n ific a n t
gains in  th e  speed o f movement, and th e  co n tro l group d id  
not show any s ig n ific a n t changes in  performance of the  
same t e s t .
3 . Those sub jec ts  performing iso to n ic  and isom etric exerc ises
showed s ig n if ic a n t gains in  performance o f th e  b ask e tb a ll 
and medicine b a l l  throw fo r  d is tan ce , while th e  co n tro l 
group showed no s ig n if ic a n t change in  th e i r  performance 
o f the  same t e s t s .
4 . There was no s ig n if ic a n t d iffe rence  in  the  comparisons made
between th e  experimental groups (Groups I I ,  I I I ,  and IV) 
in  th e  development o f s tren g th , speed o f movement, and 
power.
The follow ing conclusions seemed ju s t i f i e d  w ith in  th e  lim ita ­
tio n s  o f  th i s  study:
1 . S ta tic  s tre n g th , measured e i th e r  a t  th e  beginning o r a t
th e  end o f  a p a r t ic u la r  movement, may be s ig n if ic a n tly  
increased  by isom etric  tra in in g  a t  e i th e r  o f  th e  two 
p o s itio n s  w ith equal e ffec tiv en e ss . In  ad d itio n , 
p rog ressive  re s is ta n c e  ex e rc ises  using sub-maximal loads 
app lied  throughout th e  e n t ire  range o f th e  movement are  
as e f fe c tiv e  in  developing s t a t i c  s tren g th  a t  e i th e r  
p o s itio n  as a re  th e  sp e c if ic  isom etric  ex e rc ises .
2 . An increase  in  s tren g th  o f th e  muscles involved in  a
movement produces a s ig n if ic a n t increase in  th e  speed of 
th a t  movement. The method o f developing s tren g th , 
whether by re s is ta n c e  applied  throughout th e  e n tire  
movement o r  isom etric exerc ises a t  th e  beginning and/or 
end o f th e  movement, apparen tly  i s  not a  major fa c to r .
3 . A s ig n if ic a n t increase in  power, measured by throwing a
weighted o b jec t fo r  maximum d is tan ce , may be brought 
about through an increase  in  stren g th  o f th e  muscles 
involved. Isom etric exerc ise  a t  th e  beginning o r end of 
th e  se lec ted  movement and iso to n ic  exerc ise  involving 
th e  e n t ire  range o f movement a re  equally  b e n e f ic ia l in  
increasin g  power reg ard less  o f whether th e  weighted ob jec t 
thrown i s  r e la t iv e ly  l ig h t  o r  heavy.
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CHAPTER I
INTRODUCTION
Contemporary physical educators have seen a v a r ie ty  o f methods 
and p ra c tic e s  introduced since 1900 with accompanying s h i f t s  o f ' 
in te r e s t .  There have a lso  been changes in  th e  degree of emphasis 
p laced on goals and outcomes o f physica l education. The development 
o f adequate musculature and streng th  has always been an o b jec tiv e  
throughout th e  h is to ry  o f physical education. The modem emphasis in  
th e  United S ta te s  on s k i l l  development through sp o rts  and games and 
de-emphasis on formal type programs has no t decreased the importance 
o f ind iv idual s tren g th .
S trength  and i t s  homogeneity to  success in  com petitive a th le t ic s  
has been a co n tro v e rs ia l topic among physical education teach e rs  and 
coaches fo r  many y ea rs . Some persons hypothesized th a t  p a r tic ip a t io n  
in  weight tra in in g  a c t iv i t ie s  would give the  in d iv id u a l muscle hyper­
trophy , and th i s  as a r e s u lt  would be a detrim ent to  th e  speed o f 
movement and power fa c to rs  considered so v i t a l  in  th e  performance of 
spo rt s k i l l s .  1 However, Steinhaus^ s ta te d  th a t  an in c rease  in  speed 
re su lte d  from an increase in  s tren g th , although s tren g th  and speed of
^Donald K. Mathews, Measurement in  P hysica l Education (Ph iladelph ia: 
W. B. Saunders Company, 1963)* P* 57-
^A. H. S teinhaus, The Science o f Educating th e  Body (B erlin : 
Brandenbrgishch Buchrucerei and V erlg asan tsa lt, G.M.B.H., 1936), p. 218.
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movement were no t d ir e c t ly  p roportional. A portion  o f s tren g th  was 
used to  overcome th e  in te rn a l re s is tan ce  to  a change o f  shape in  muscle 
f ib e r  i t s e l f .
H
Following World War I I ,  a number of s tu d ies  were in i t ia te d  as 
to  th e  e f fe c t o f muscle overload on various motor f i tn e s s  components.
At th e  U niversity  o f Iowa, under th e  d ire c tio n  o f McCloy and S i l l s ,  
s tu d ie s  were conducted to  determine th e  e f fe c t  o f strenuous tra in in g  
programs, such as weight tra in in g , upon a th le t ic  performance. The key 
question  was: I s  i t  p o ssib le  to  increase speed o f movement and improve 
performance in  sp e c if ic  sp o rts  through a weight tra in in g  program?
The term "weight tra in in g "  became popular in  th e  l i t e r a tu r e  and 
th e  number o f weight tra in in g  programs increased throughout th e  country. 
S ta te  c la r i f i e s  th e  follow ing terminology:
Body B uilding: Body building i s  an aspect o f weight l i f t i n g  
where l i f t i n g  weights are  used in  a v a r ie ty  o f ex e rc ises  and in  
varying se ts  o f re p e ti t io n s  in o rd er to  develop th e  physique. The 
main o b jec tiv es a re  usua lly  increasing  muscle s iz e ,  remedying 
physica l d e fec ts  o r  gaining proportionate  and harmonious develop­
ment o f the body as  a whole.
Weight L if t in g : Weight l i f t i n g  proper i s  a sp o rt in  i t s  own 
r ig h t ,  in  which com petitors attem pt to  l i f t  th e  maximum p o ssib le  
weight in  a c e r ta in  spec ified  technique.
Weight T ra in ing : Weight tra in in g  im plies tra in in g  w ith l ig h t  
w eights, again in  a  v a r ie ty  of ex e rc ise s  and in  varying s e ts  o f 
r e p e ti t io n s , but w ith a more sp e c if ic  ob jec t in  view, such as 
improving p h y sica l condition or h e a lth , o r  fo r  th e  purpose o f 
improving o n e 's  performance in a  p a r t ic u la r  s p o r t .4
^Charles H. McCloy, "Weight T ra in in g ,"  Saskatchewan R ecreation . 
Government A dm inistration Building, Regina, Canada, (F a ll ,  195^) > p . 2.
^Oscar S ta te , Weight Training fo r  A th le tic s  (London: Amateur 
A th le tic  A ssociation , 1955)j p . 85.
Strength  depends on th e  a b i l i ty  o f muscles to  develop ten sio n . 
P hysio log is ts  agree th a t  th e  ex te rn a l tension  which a  muscle ex erts  
during a co n trac tio n  decreases as th e  speed o f shortening increases. 
Thus, in  work, th e  g re a te s t  tension  i s  developed with the  heaviest 
weight a person can move a t  th e  slowest r a te  o f  con trac tion . Within 
recent years in  Germany, H ettinger and M uller^ became in te re s te d  in  th e  
e ffe c t of isom etric  muscle con trac tion  tra in in g  on th e  development o f 
s tren g th . They found s ig n if ic a n t increases in  the stren g th  o f the 
elbow fle x o rs  and ex tensors as a r e s u l t  o f th e  tra in in g  program, and 
ind icated  th a t  s t a t i c  exerc ise  produced a rap id  muscle development 
with th e  lowest expense o f time and energy. Recently many stud ies in  
physical education on muscle groups have proved th a t streng th  can 
d e f in ite ly  be increased  through isom etric exerc ise .
I t  has been assumed by some w rite rs  th a t  improvement in  speed 
of movement and power can be obtained.through increases in  s treng th . 
Others have m aintained th a t  increases in  s tren g th  above a  c e rta in  
minimum co n trib u te  very l i t t l e  i f  anything to  speed o f movement and.. 
power. S t i l l  o th e r  w rite rs  emphasize th e  detrim en ta l e ffe c ts  o f 
s ta t ic  strengthening  ex erc ises  fo r  those in  p reparation  fo r  a c t iv i t ie s  
involving high le v e ls  o f  speed. As Karpovich^ has poin ted  ou t, the
^Th. H ettinger and E. A. M uller, "M uskelleistung and Muskel- 
tra in in g ,"  A rbe itsphysio log ie . IV :H I-116 , 1953.
^P eter V. Karpovich, “The Physiology o f A th le tic s ,"  S cho lastic  
Coach. (September, 1934), p . 23.
lack  o f agreement re la t iv e  to  t h i s  question  in d ica te s  a need fo r  fu r th e r  
research  in  th i s  area .
The question then fo llow s: Can isom etric  exerc ises a t  a speci­
f ie d  p o sitio n  w ithin  th e  range o f th e  movement, o r  an iso ton ic  exercise  
program which provides re s is ta n c e  throughout th e  range o f movement, 
o r  both , improve streng th  a t  se lec ted  p o s it io n s , as w ell as  speed o f 
movement and power ini th e  p a r tic ip a n t?  To d a te , th e  question has been 
answered only in  speculative term s th a t  have not been supported by- 
research . The need d e f in ite ly  e x is ts  fo r  co n tro lled  experimental 
in v estig a tio n  o f th i s  problem.
I .  STATEMENT OF THE PROBLEM
The purposes o f  th i s  study were as follow s:
1 . To compare th e  e f fe c ts  o f  an iso to n ic  exerc ise  and
isom etric ex e rc ise s , in  two p o s itio n s , on th e  improvement 
o f speed o f movement.
2 . To compare th e  e f f e c ts  o f  an iso to n ic  exerc ise  and isom etric
ex e rc ise s , in  two p o s it io n s , on the  improvement of dynamic 
explosive power. __
3* To compare th e  e f fe c ts  o f an iso to n ic  exerc ise  and isom etric 
ex e rc ise s , in  two p o s it io n s , on th e  development of s ta t ic  
s treng th  measured in  two p o s itio n s .
I I .  SIGNIFICANCE OF THE STUDY
Physical educators, coaches, and o thers  engaged in  programs of
5physical tra in in g  need s c ie n t i f ic  inform ation on methods fo r  improving 
a l l  phases o f physical performance. The survey o f l i t e r a tu r e  ind icated  
th a t  r e la t iv e ly  l i t t l e  research  has been conducted in  severa l o f the  
areas touched by the p resen t study. Isom etric programs and system atic 
weight tra in in g  and i t s  e f fe c t  on s tren g th  have been inv estig a ted  in  
th e  p a s t , but very few s tu d ie s  have d e a lt  w ith  th e  e ffe c ts  o f e i th e r  
exerc ise  program on th e  development o f speed o f  movement and explosive 
power. Evidence supporting o r denying th e  hypothesis th a t  isom etric 
exerc ises would improve movement tim e and power, and, i f  so, in  what 
p o sitio n  o f th e  desired  movement should th e  exerc ise  be given, would 
add s ig n if ic a n t knowledge concerning th e  values o f th i s  type o f t r a in ­
ing in  physical performance.
I I I .  LIMITATIONS OF THE STUDY
This study was lim ite d  to  freshmen male studen ts en ro lled  in  
physical education c la sse s  a t  N icho lls S ta te  College. The experimental 
groups tra in e d  th ree  days a week fo r  te n  weeks.
The study was lim ited  to  only one ex e rc ise , th e  supine p re ss , 
which was employed in  th e  tr a in in g  and te s t in g  fo r  streng th  development. 
S im ila rly , only one movement involving b a s ic a lly  th e  same muscles, was 
u t i l iz e d  fo r  the  measures o f speed o f movement and power.
Although the  su b jec ts  were asked no t to  engage in  exerc ises 
r e la t iv e  to  the  v ariab les  being s tu d ied , i t  was impossible fo r  the 
in v e s tig a to r  to  con tro l t h i s .
6IV. DEFINITION OF TERMS
Isotonic Contraction (Dynamic). C ontraction in  which the 
muscle con tracts and sh o rten s .7
Isom etric Contraction ( S ta t ic ) . Contraction in  which the  
muscle con tracts but does no t sh o r te n .^
Muscular S trength . The degree to  which a group of muscles 
can exert fo rce through co n trac tio n  o f th e  muscle f ib e r s ,  as measured 
by the a b i l i ty  to  l i f t  a sp e c if ic  weight a c e r ta in  d is tan ce , o r  as 
measured by an isom etric s tren g th  recording d ev ice .9
Supine P ress. The sub jec t i s  in  ly in g  p o sitio n  with h is  h ips 
and knees flexed and fe e t re s tin g  on th e  f lo o r .  The subjects* arms 
are  adducted a t  the shoulders to  180 degrees w ith th e  forearms perpen­
d ic u la r  to  th e  arms and hands grasping th e  b a r , in  an attem pt to  extend 
th e i r  arms against the  re s is tan c e .-1-®
Movement Time. The in te rv a l  between th e  in i t ia t io n  o f the 
con traction  and th e  completion of th e  movement .H
^W. A. Norman Dor land , The American I l lu s t r a te d  Medical 
D ictionary (Philadelphia and London: W. B. Saunders Company, 1942), 
p . 699.
8Ib id . . p. 698.
9 lb id . . p . 516.
10I b id . . p . 1330.
11M. Gladys S co tt, Chairman. Research Methods Applied to  H ealth. 
Physical Education, and R ecreation . American A ssociation fo r  H ealth, 
Physical Education, and R ecreation , (Washington, 1949) > p . 287.
Power. The amount o f work done div ided  by the time in  which 
th e  work is  done, P = FV.*^
•^Charles H. McCloy, T ests and Measurements in  H ealth and 
Physical Education (New York: Appleton-Century-Crof t s , In c . ,  1954)*
p . 66.
CHAPTER II
REVIEW OF RELATED LITERATURE
/
The research  and l i t e r a tu r e  re la te d  to  a l l  th e  aspects o f th i s  
study a re  voluminous. The review o f the  l i t e r a tu r e  was, th e re fo re , 
lim ited  to  s tu d ies  re la tin g  s p e c if ic a lly  to  t h i s  in v es tig a tio n  and 
whose find ings were p e rtin en t co n trib u tio n s  toward th e  understanding 
o f  th i s  problem.
To f a c i l i t a t e  an o rderly  p re se n ta tio n , th e  re la te d  l i t e r a tu r e  
was organized in  th e  following manner: ( l )  S tudies R elated to  Iso ton ic  
and Isom etric S trength Development; (2) S tud ies R elated to  th e  E ffec t 
o f  Physical Training A c tiv itie s  on Movement Time; and (3 ) S tudies 
Related to  Iso to n ic  and Isom etric T raining Programs on th e  Develop­
ment o f  Power.
I . STUDIES RELATED TO ISOTONIC AND ISOMETRIC STRENGTH
The affluence o f l i t e r a tu r e  in  th e  areas of s tren g th  development 
in d ic a te s  th e  high degree o f in te r e s t  o f th e  p h y sica l education and 
medical professions in  fu n c tio n a l s tren g th . R epresentative s tu d ies  
reported  in th i s  area o f s tren g th  developed by th e  isom etric  tra in in g  
method as compared with streng th  developed by th e  dynamic tra in in g  
method are  to  be found h ere in . These s tu d ie s  in d ic a te  th a t  both 
methods of tra in in g  r e s u lt  in  s ig n if ic a n t gains in  s tren g th , but th e  
r e s u lts  appear to  ind ica te  th a t  d iffe re n ces  in  gains in  streng th  e x is t  
between methods.
6
9Kruse'*' divided one hundred and e ig h t co llege males in to  e igh t 
groups, four doing isom etric tra in in g  and fo u r doing iso to n ic  tra in in g . 
One group from each type o f tra in in g  exercised  e i th e r  two, th re e , four 
o r  f iv e  tim es a week. The isom etric group performed th re e , six-second 
con trac tions a t  each tra in in g  session . Kruse found th a t  both the  
isom etric and iso to n ic  sec tions showed a  s ig n if ic a n t gain  in  streng th  
and th a t  th e re  was no s ig n if ic a n t d iffe ren ce  between th e  gains o f th e  
groups. A fter reviewing th e  in d iv id u a l sco res, th e  author reported  
th a t  ni t  would appear th a t  th e  amount o f  s tren g th  gain in  any exercise 
program was dependent upon th e  in d iv id u a l p a r t ic ip a t in g  ra th e r  than 
th e  frequency o r  type o f exerc ise i t s e l f . ”
Mathews and Kruse stud ied  th e  e ffec tiv en ess  of various 
frequencies o f tra in in g  program upon th e  changes in  stren g th  o f the  
elbow flex o r muscle group and obtained th e  follow ing r e s u l t s :
1. No common regression  l in e  was found in  th e  e ig h t groups, 
in d ica tin g  th e  streng th  changes were p ec u lia r  to  th e  in d iv id u a l, 
regard less o f exercise frequency.
2 . The isom etric type exerc ise  caused a g re a te r  number of 
sub jects to  s ig n if ic a n tly  gain in  s tren g th .
3 . The five-day-a-week exerc ise  program was most b e n e fic ia l 
in  te rn s  o f streng th  g a in s .2
^Robert D. Kruse, "The E ffec ts  o f Varying Frequencies of 
Training Sessions upon th e  S trength  o f th e  Elbow-Flexor Muscle Group,” 
(microcarded Doctoral d is s e r ta t io n , S p rin g fie ld  College, S p rin g fie ld , 
M assachusetts, 1956).
2
Donald K. Mathews and Robert Kruse, "E ffects o f  Isom etric and 
Iso ton ic  Exercises on Elbow Flexor Muscle Groups,” The Research 
Q uarterly , XXVIII (March, 1957), 26.
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Rasch and Morehouse^ tra in e d  two groups of su b je c ts , one 
iso m etrica lly  and one iso to n ic a lly , th ree  days a week fo r  s ix  weeks. 
They u t i l iz e d  t e s t s  which employed th e  tra in e d  muscles in  both a 
fa m ilia r  way and an unfam iliar way. S ig n ifican t s tren g th  gains were 
shown in  th e  fa m ilia r  procedure. From these  observa tions, they  
s ta te d  th a t ,  "the find ings suggest th a t  th e  higher scores in  s tren g th  
t e s t s  re su ltin g  from exercise programs re f le c te d  la rg e ly  th e  acq u isi­
t io n  o f s k i l l . "  Also, th e  group tra in in g  iso to n ic a lly  showed g re a te r  
s ig n if ic a n t gains in  streng th  and hypertrophy than d id  th e  isom etric  
group.
Asa^ tra in e d  the abductor d ig i t i  q u in ti  muscles o f  two groups 
o f su b jec ts . One group tra in e d  iso to n ic a lly  fo r  a period  o f twelve 
weeks meeting f iv e  days a week. The second group tra in e d  w ith a d a ily  
six-second isom etric  con traction  fo r  nine weeks and th i s  group was 
div ided w ith one group continuing th e  same rou tine  fo r  th re e  a d d itio n a l ' 
weeks. The o th e r h a lf  o f the isom etric group perfom ed twenty 
isom etric con trac tions p er day fo r  the  ad d itio n a l th ree  weeks. He 
found th a t  both iso to n ic  and isom etric tra in in g  groups exh ib ited  
s ig n if ic a n t inc reases in  s tren g th . Also, th e  group ex e rc is in g  iso ­
m e tric a lly  once d a ily  exhib ited  a g rea te r  increase in  s tren g th  than
^ P h ilip  J .  Rasch and L. E. Morehouse, "E ffect o f  S ta t ic  and 
Dynamic E xercises on Muscular S trength  and Hypertrophy, Jou rnal o f  
Applied Physiology. XI (1957) >  29-34*
^Maxim M. Asa, "The E ffec ts  o f Isom etric and Iso to n ic  Exercise 
on th e  S trength  o f S k e le ta l M uscle," (unpublished D octoral d is s e r ta tio n , 
S p ring fie ld  C ollege, S p rin g fie ld , M assachusetts, 1959)*
th e  group u t i l iz in g  iso to n ic  exercise and those performing twenty 
isom etric  re p e tit io n s  p er day fo r  the  l a s t  th ree  weeks showed the 
g re a te s t gains in  s tren g th .
Berger^ assigned seventy-eight sub jec ts  to  one o f two groups 
w ith  one group tra in in g  isom etrica lly  and one group tra in in g  iso to n ic a l­
ly  th ree  tim es a  week fo r  twelve weeks. A ll su b jec ts  were te s te d  
both iso m etrica lly  and iso to n ica lly  fo r  lower back extensor s tren g th . 
Both groups improved s ig n if ic a n tly  on both t e s t s ,  however, th e  
isom etric  group showed g re a te r  improvement when measured iso m etrica lly  
than  when measured iso to n ic a lly  and the  iso to n ic  group exh ib ited  
g re a te r  improvement when measured iso to n ic a lly  than  when measured 
iso m e tr ic a lly . Berger concluded th a t isom etric s treng th  was b es t 
measured iso m etrica lly  and iso ton ic  s treng th  was b es t measured 
is o to n ic a lly .
Bergeron^ conducted a  study in  which he compared weight tra in in g  
to  isom etric  exerc ise in  developing s treng th  and muscle g i r th .  Forty 
su b jec ts  were divided in to  two groups—one group performing a s t a t i c  
co n trac tio n  fo r  s ix  seconds once per tra in in g  period  and th e  o th e r 
group undergoing a weight tra in in g  program. Both groups exerc ised
5Richard A. Berger, "Comparison o f S ta tic  and Dynamic S trength  
In c reases ,"  The Research Q uarterly . XXXIII (1962) ,  329-333*
^ P h ilip  C. Bergeron, J r . ,  "A Comparison o f th e  E ffec tiveness 
o f  System atic Weight T raining and Isom etric Exercise in  th e  Development 
o f  S trength  and Muscle G irth ,"  (unpublished study, Louisiana S ta te  
U n iv ersity , 1963).
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th re e  tim es a week fo r  te n  weeks. The muscle groups being exercised  
were those extending the elbow, those f lex in g  th e  le g , and those 
extending th e  le g . Bergeron concluded:
1. There was a s ig n if ic a n t gain in  s tre n g th  and muscle g ir th
by both groups, but a  s ig n if ic a n t d iffe re n ce  was not 
found between the two groups.
2 . The isom etric group showed a g re a te r  mean gain  in  s tren g th
development when measured by an isom etric  s tren g th  
measuring device, but th e  d iffe ren ce  between th e se  gains 
and those of the  iso to n ic  group when measured iso m etrica lly  
was no t s ig n if ic a n t.
3 . The iso to n ic  group showed a g re a te r  mean gain in  s tren g th
development as  measured w ith  w eights, but th e  d iffe rence  
between these gains and those o f th e  isom etric  group when 
measured with weights was s ig n if ic a n t in  only  th e  supine
. p ress .
. 7
Berger* conducted a  study using one hundred and seventy-seven 
s tu d en ts  who tra in e d  fo r twelve weeks on dynamic tr a in in g  programs which 
v aried  in  bouts and re p e t it io n s . F ifty -seven  male co llege studen ts were 
tra in e d  s ta t ic a l ly  th ree  tim es a  week fo r  th e  same du ra tion . The 
purpose o f t h i s  study was to  determine whether a s t a t i c  tra in in g  program 
was as e f fe c tiv e  in  increasing  dynamic stren g th  as  n ine d if fe re n t dynamic
^Richard A. Berger, "Comparison Between S ta t ic  T raining and 
Various Dynamic Training Programs," The Research Q u arte rly . XXXIV (1963) >  
131-135.
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t r a in in g  programs. The c r i te r io n  used to  measure changes in  streng th  
improvement was a  dynamic s tren g th  t e s t .  The maximum amount o f 
weight a  subject could l i f t  once (l-RM) in  th e  bench p re ss  exerc ise  
was determined a t  the  beginning and a t  the  completion o f t r a in in g .
The group tra in e d  s ta t i c a l ly  was compared to  177 su b jec ts  who tra in e d  
dynam ically. Analysis d isclosed  th a t  th e  s t a t i c  group was not s ig n if i­
can tly  d if fe re n t in  s tren g th  from seven o f the dynam ically tra in e d  
groups. The s ta t i c  group was s ig n if ic a n tly  stro n g er than  th e  group 
tra in e d  dynamically w ith 2-RM f o r  two bouts but s ig n if ic a n tly  weaker 
than  th e  group tra in e d  w ith 6-RM fo r th ree  bou ts . Further an a ly s is  
revealed  th a t  s t a t i c  tra in in g  may r e s u lt  in  a  g re a te r  increase  in  
s tre n g th , not because o f  g re a te r  e ffec tiv en ess  o f  th i s  kind of 
t r a in in g , but because o f  th e  g rea te r  number o f tra in in g  sessions i t  
perm its.
I I .  STUDIES RELATED TO PHYSICAL TRAINING ON MOVEMENT TIME
■ £• 4 
Several s tud ies dealing  w ith  weight tra in in g  and speed o f
£>
movement have been found in  the l i t e r a tu r e .  Zorbas and Karpovich0 
found th a t  weight l i f t e r s  were s ig n if ic a n tly  f a s te r  a t  th e  one p er 
cen t le v e l  o f confidence in  the performance o f th e  speed o f ro ta ry  am  
movements in  th e  f ro n ta l  plane in  comparison to  non-weight l i f t e r s .
^William Zorbas and P e te r Karpovich, "The E ffec t o f Weight 
L if tin g  Upon th e  Speed o f Muscular C ontractions,"  The Research 
Q uarterly , XXII (May, 1951), 145-143.
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They s tre ssed  th a t  these find ings were con trary  to  th e  common opinion 
o f coaches, t r a in e r s ,  and o thers asso c ia ted  w ith p h y sica l t r a in in g , 
th a t  weight l i f t i n g  would slow down th e  a th le te .
Wilkin? followed up th i s  study by te s t in g  th e  speed o f ro ta ry  
arm movement on a  group o f u n iv e rs ity  studen ts during a semester o f 
elementary weight tra in in g  as compared to  th e  ro ta ry  aim speed o f 
experienced u n iv e rs ity  weight l i f t e r s  and a  co n tro l group. He con­
cluded th a t  weight tra in in g  had no slowing e f fe c t  on speed o f  arm 
movement in  th e  f ro n ta l  p lane.
Masley, H airabedian, and Donaldson in v es tig a ted  th e  e f fe c t  o f 
a six-week weight tra in in g  program on muscular coord ination  and speed 
o f movement. Speed of movement was measured by th e  tim e requ ired  to  
complete tw enty-four ro ta ry  arm movements in  th e  f ro n ta l  p lane. A 
lunging movement a t  a  s ta tio n a ry  ta rg e t  was used to  measure muscular 
coord ination . They concluded:
1. A six-week period o f weight tra in in g  increased  stren g th  
more than  a  s im ila r period o f vo lleyball, o r  in a c t iv i ty .
2. A la rg e r  increase in  speed and coord ination  re su lte d  from 
s ix  weeks o f  weight tra in in g  than  from v o lle y b a ll during th e  same 
period .
3 . Increased streng th  gained through tra in in g  w ith w eights was 
apparently  associa ted  w ith increased  muscular coord ination  and speed 
o f movement as  measured in  t h i s  s tu d y .10
?Bruce M. W ilkin, "The E ffec t o f  Weight T raining on Speed o f 
Movement," The Research Q uarte rly . XXIII (October, 1952), 361-369.
10John Masley, Ara H airabedian, and Donald Donaldson, "Weight 
Training .in  R elation  to  S treng th , Speed, and C oordination," The Research 
Q uarterly . XXIV (October, 1953), 308-315.
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In  an unpublished study a t  th e  U niversity, o f Wisconsin, E ndresll 
found a  four-week period  o f weight t r a in in g  increased th e  speed o f 
elbow f le x io n  and extension in  add ition  to  producing marked increased  
in  s tren g th  in  ea rly  adolescent boys. In  bo th  cases, th e  gains were 
s ig n if ic a n t  a t  th e  one p e r  cen t le v e l o f confidence. The r e s u l t s  
in d ica ted  th a t  th e  s iz e  o f th e  load d id  no t materi.a3.ly a f fe c t  th e  
amount o f  increase  in  speed o r  s tren g th  as long as th e  exerc ises were 
conducted a t  maximum speed fo r  s im ila r  periods of tim e.
D a v is^  stud ied  th e  e f fe c t o f  a ten-week weight tra in in g  
program on th e  speed o f swimming. He concluded th a t  a l l  seventeen o f 
h is  su b jec ts  increased  t h e i r  speed in  swimming th e  crawl stroke in  th e  
tw en ty -five  yard dash. The ten -yard  dash tim e increased s ig n if ic a n tly
a t  th e  one p e r cent le v e l o f confidence.
13Chui in v es tig a ted  th e  comparative e f fe c ts  of isom etric and 
iso to n ic  ex e rc ise  on s tren g th  and speed o f movement. Seventy-two 
su b jec ts  were div ided  in to  fou r groups—Group S was slow dynamic 
c o n tra c tio n , Group I  was isom etric , Group R was rap id  dynamic co n trac tio n , 
and Group C was th e  co n tro l group. S trength  was measured s ta t i c a l ly .
"^■John P. Endres, "The E ffec t o f Weight Training E xercises Upon 
th e  Speed o f Muscular Movement," (unpublished M aster's th e s is ,  U niversity  
o f  W isconsin, Madison, 1953)» 33 PP»
■^Jack F. Davis, "The E ffec t o f Weight Training on Speed in  
Swimming th e  Crawl S troke ,"  (unpublished M aster's  th e s is ,  U niversity  o f 
Iowa, Iowa C ity , 1951), 39 pp-
•^Edward F. Chui, "E ffec ts  o f Isom etric and Dynamic Weight 
T rain ing  E xercises Upon S trength  and Speed o f Movement," The Research 
Q uarte rly . XXXV (1964) ,  246-257.
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Chui found th a t  th e re  were s ig n if ic a n t gains in  s tren g th  and speed o f 
movement tim es w ith and without re s is ta n c e  in  Groups I ,  R, and S 
w hile th e re  were no s ig n if ic a n t d iffe ren ces in  th e  gains made between 
groups. Therefore, w ith in  th e  l im its  o f th e  study, isom etric  and 
iso to n ic  exerc ise  were equally  e ffe c tiv e  in  bringing  about s treng th  
gains and speed o f movement gain s.
P ierson and Rasch-^ in v estig a ted  th e  e f fe c ts  o f iso to n ic  
exerc ise on s tre n g th , reac tio n  tim e, and speed of movement. They
j
found s ig n if ic a n t increases in  s tren g th  but no corresponding increases 
in  speed o f movement and reac tio n  tim e were in d ica ted .
In  another study, Pierson and Rasch*^ in v e s tig a ted  th e  co rre la ­
t io n  of isom etric  s treng th  to  iso to n ic  endurance, re ac tio n  tim e, and 
speed o f movement. The sub jects were te s te d  iso m e tric a lly  and then one 
week l a t e r  were te s te d  fo r  iso to n ic  endurance, speed o f  movement, and 
reac tio n  tim e. No s ig n ific an t c o rre la tio n  was found between isom etric 
s tren g th  and any o f th e  fa c to rs  measured.
Henry and W hitleyl^ a lso  in v estig a ted  th e  c o rre la tio n  between 
s t a t i c  s tren g th  and "strength  in  ac tion" computed from arm mass and
R. P ierson and P. J .  Rasch. "Strength and Speed," 
P ercep tual and Motor S k i l ls .  XIV (1962;, 144.
■*■%. R. P ierson and P. J .  Rasch, "Isom etric S trength  as a Factor 
in  Functional Muscle T esting ," American Journal o f P hysical M edicine. 
XLII (1963), 205-207.
^ F ra n k lin  Henry and J .  D. W hitley, "R elationship  Between 
Ind iv idual D ifferences in  S trength . Speed, and Mass in  Arm Movement," 
The Research Q uarterly . XXXI (i9 6 0 ;, 24*
17
speed o f movement. They found no s ig n if ic a n t c o rre la tio n  between the  
two types of streng th  and fu rth e r  s ta te  th a t  " the  r e s u l ts  agree w ith 
th e  concept th a t  streng th  as o rd in a r ily  measured i s  determined by a 
neuromotor coordination p a tte rn  ra th e r  than th e  u ltim ate  physio log ica l 
capacity  o f th e  muscle. The neuromotor p a tte rn  energizing th e  muscle 
i s  d if fe re n t during movement."
Michael"^ u t i l iz e d  four groups of th i r ty - fo u r  co llege males 
in  each group, to  determine th e  e f fe c t of isom etric  exerc ise on arm 
and le g  reac tio n  time and speed o f movement. Group I  served as a 
co n tro l, Group I I  performed isom etric ex e rc ise s , Group I I I  p a r tic ip a te d  
in  a fundamental s o f tb a l l  program, and Group IV performed isom etric 
exerc ises in  addition  to  a s o f tb a l l  program. Michael found th a t  a  
six-week program of isom etric exercise s ig n if ic a n tly  increased speed 
o f movement tim es and reac tion  tim es, whereas th e  add ition  o f s o f tb a l l  
to  isom etric exercises re su lted  in  no s ig n if ic a n t gain . S o ftb a ll alone 
d id  not r e s u l t  in  any change in  reac tio n  and movement tim es.
i  ftFreshmen and v a rs ity  fo o tb a ll p layers  were stud ied  by Meadows 
to  compare th e  e ffe c ts  o f iso ton ic  and isom etric muscle con trac tions 
on speed of th e  offensive fo o tb a ll charge, s t a t i c  s tren g th , and dynamic
^ C h a rle s  E. Michael, nThe E ffec ts  o f Isom etric Contraction 
E xercises on Reaction and Speed o f Movement Time," (unpublished 
D octoral d is s e r ta tio n , Louisiana S ta te  U n iversity , 1963).
^ P a u l  Eugene Meadows, "The E ffec t o f Iso to n ic  and Isom etric 
Muscle Contraction Training on Speed, Force, and S tren g th ,"  (microcarded 
Ph.D. d is s e r ta tio n , U niversity  of I l l i n o i s ,  Urbana, 1959), p . 95.
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stren g th . Three groups were employed: ( l )  an iso to n ic  group which 
engaged in  a weight tra in in g  program; (2) an isom etric group which 
engaged in  a s ta t ic  tra in in g  program; and (3) a co n tro l group which 
engaged in  th e  reg u la r p h y sica l education program. Both th e  iso to n ic  
and isom etric programs s ig n if ic a n tly  improved th e  speed o f th e  
o ffensive fo o tb a ll charge w ith no s ig n if ic a n t d iffe ren ce  between the 
two experim ental groups. The r e s u l t s  supported th e  hypothesis th a t  
th e  development of s treng th  in  the. iso to n ic  and isom etric  program 
had b e n e fic ia l e f fe c ts  on the  speed and fo rce o f  th e  o ffensive  
fo o tb a ll  charge.
Henry and C la rk e^  in  a  study involving sixty-tw o male students 
from th e  U niversity  o f C a lifo rn ia , s tud ied  th e  e f fe c ts  o f weight 
tra in in g  upon s tren g th , movement tim e, and reac tio n  tim e. The experi­
m ental group consisted  of th ir ty -o n e  members o f an elementary weight 
tra in in g  c la s s . The con tro l group included th ir ty -o n e  m ilita ry  
science students who engaged in  no p h y sica l tra in in g  during th e  study. 
The experiment was conducted over a ten-week period  and included two 
th i r ty - f iv e  minute sessions p er week. The ex e rc ise s , although not 
s p e c if ic a lly  l i s t e d ,  were designed to  strengthen th e  arms and 
shoulder g ird le . The authors measured reac tio n  time and movement 
time by checking the  time required  to  move the  r ig h t arm from one spot 
to  another spot a  d istance o f 117 centim eters away a f te r  a v isu a l
■^Franklin Henry and David C larke, f,Neuromotor S p e c if ic ity  
and increased Speed from Strength  Development," The Research Q uarterly . 
XXXII (October, 1961), 315-325.
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s ig n a l was given. The tim es were recorded through th e  use o f two 
chronoscopes. The r ig h t arm l a t e r a l  adductive streng th  was measured 
to  analyze streng th  changes. The co n tro l group declined  in  streng th  
8 .7  per cent while th e  experim ental group improved 17.9 p er cen t.
The experimental group a lso  demonstrated gains in  movement tim e. A ll 
o f these  changes were s ig n if ic a n t a t  th e  .05 le v e l o f confidence.
Both th e  con tro l and th e  experim ental groups made in s ig n if ic a n t 
increases in  reac tion  tim e. The co n tro l group a lso  showed a s lig h t 
increase in  movement tim e, but t h i s  inc rease  was no t s ig n if ic a n t .
Two groups o f freshmen males en ro lled  a t  Pennsylvania S ta te  
U niversity  p a rtic ip a te d  in  an in v e s tig a tio n  by Swegan2® to  determine 
th e  e f fe c t o f s ta t ic  con trac tion  and standard weight t r a in in g  procedures 
on c e rta in  movement speeds and endurance. One group tra in e d  with 
standard weight methods, while th e  o th e r  used s t a t i c  con traction  
methods consisting  of c o n tra c tile  p u lls  fo r  s ix  seconds a t  tw o-th irds 
maximum p u ll .  I t  was found th a t  th e  s t a t i c  con trac tion  group showed 
s ig n if ic a n tly  slower speed o f movement tim es in  each of th e  eight 
speed t e s t s .  The weight group was slowed down s ig n if ic a n tly  in  s ix  
o f th e  e igh t movements under study.
^D onald B. Swegan, "The Comparison o f S ta tic  Contraction 
with Standard Weight Training in  E ffec t on C ertain  Movement Speeds 
and Endurance," (unpublished D octoral d is s e r ta t io n , The Pennsylvania 
S ta te  U niversity , S ta te  C ollege, Pennsylvania, 1957)# pp. 6-7.
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I I I .  STUDIES RELATED TO ISOTONIC AND ISOMETRIC POWER GAINS
The following research  s tu d ie s  were presented fo r  th e  purpose 
o f dem onstrating what o thers  have found in  analyzing th e  e f fe c t of 
weight tra in in g  and isom etric ex erc ise  programs upon th e  streng th  
and power o f various muscle groups o f th e  body.
One o f th e  e a r l ie s t  s tu d ies  on weight tra in in g  and power was
21by Chui in  1948* He compared a weight tra in in g  group o f  twenty- 
th re e  sub jects with a non-w eight-train ing  group o f s im ila r number.
The experim ental group l i f t e d  weights two to  th re e  tim es a  week over 
a three-month period . Power was measured in  th i s  study by te s tin g  
th e  standing Sargent jump, th e  standing broad jump, and th e  e ig h t-  
pound shot pu t. The weight tra in in g  group improved more in  a l l  the 
t e s t s  than d id  th e  non-weight t r a in e r s ,  but no le v e l o f s ign ificance  
was determined. There were sev era l lo sse s  recorded in  th e  non-weight 
tra in in g  group fo r  th e  Sargent jump and a lso  in d iv id u a l lo sses  in  
both groups were revealed in  th e  standing broad jump.
M in o r,^  in  1956, conducted a study o f eighteen high school 
b aseb a ll p layers designed to  in v e s tig a te  changes in  aim streng th  and 
throwing power. S ix  sub jec ts  were assigned to  each o f th ree  groups—
^Edward Chui, “The E ffec t o f System atic Weight Training on 
A th le tic  Power,” The Research Q uarterly . XXI (October, 1950), 188-194*
22Donald Minor, “The E ffec t o f  Weight Training on th e  Throwing 
Power o f High School Baseball P la y e rs ,” (unpublished M aster's  th e s is ,  
U niversity  o f Wisconsin, Madison, 1956).
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a con tro l group (A) doing no weight tra in ing*  a second group (B) working
w ith a two and one-half pound weighted baseball* and a  th i rd  group (C)
which sim ulated a  throwing no tio n  w hile holding four-pound dumbbells in
th e i r  hands. The su b jec ts  had fou rteen  ind iv idual tra in in g  sessions
over a  period  o f f iv e  weeks. The second group (B) showed th e  g re a te s t
gain in  power* 7*1 p e r  cent as  compared to  4*5 p er cent fo r  the  th ird
group (C)* and 2 .4  p e r cent fo r  th e  co n tro l group (A). Group th ree
(C) gained 3*5 per cent in  stren g th  while th e  o ther two groups showed
no appreciable g a in s. Low c o rre la tio n s  were found between s treng th
and throwing power. The author concluded th a t  throwing a weighted
b aseb a ll d id  e l i c i t  gains in  power* but th ese  gains were s ig n if ic a n t
only a t  th e  .01 le v e l  o f confidence.
23C arl conducted a  weight tra in in g  program w ith th e  U niversity
o f Wisconsin b a sk e tb a ll team. The sample included twenty sub jec ts
d iv ided  in to  th ree  groups. The f i r s t  group was the co n tro l group (A)
and did no t p a r t ic ip a te  in  any re s is ta n c e  exerc ises. The second
• > 
group (B) worked w ith heavy weights using th e  h ee l-ra ise*  overhead
extension* and walking squat ex e rc ise s . Subjects weighing over 185
pounds used s ix ty -f iv e  pound weights and those under th i s  weight used
fifty -pound  w eights. The th i r d  group (C) used th e  squat jump exerc ise
using e i th e r  t h i r t y  o r  forty-pound w eights. The program covered a
five-week period  p r io r  to  the  f i r s t  game o f th e  season. The author
23Harland Carl* "The E ffec t o f Weight Training E xercises on 
th e  Jumping A b ility  o f  B asketball P layers*11 (unpublished Seminar paper* 
U niversity  o f Wisconsin* Madison* 1958)» 200 pp.
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found th a t  th e  th i rd  group (C) had. th e  g re a te s t mean gain in  v e r t ic a l  
jumping a b i l i ty  w ith an increase o f 1.72 inches. The study concluded 
th a t  th e  squat jump exerc ise  with weights was superior to  the  heavy 
re s is ta n c e  type a c t iv i t i e s  but th a t  both were b e t te r  than a  program 
involving no re s is ta n c e  ex e rc ises .
C apen^ stud ied  a group of weight t r a in e r s  and a group o f 
non-weight t r a in e r s  who p a r tic ip a te d  in  a very strenuous program of 
running and conditioning  ex e rc ises . The standing broad jump, standing 
Sargent jump, running Sargent jump and eight-pound shot put were 
adm inistered to  both groups as  a measure of power. The increase  in  
th e  standing broad jump was s ig n if ic a n tly  g re a te r  fo r  the  weight 
t r a in e r s  th an  fo r  th e  non-weight t r a in e r s .  While those who p a r tic ip a te d  
in  weight t r a in in g  increased  more in  th e  running Sargent jump, the  
d iffe ren ce s  were not s ig n if ic a n t .  In th e  eight-pound shot put both 
groups had an increase  in  performance w ith th e  weight tra in in g  group 
again showing th e  la rg e r  g a in s , although not s t a t i s t i c a l l y  s ig n if ic a n t .
W eiske^ compared heavy re s is ta n c e  exerc ises w ith o th e r t r a in in g  
methods in  an attem pt to  increase the  jumping a b i l i ty  o f co llege 
b a sk e tb a ll p la y e rs . Twenty-five sub jec ts  were divided in to  fo u r groups
^Edward K. Capen, "The E ffec t o f System atic Weight Training 
on Power, S trength  and Endurance," The Research Q uarterly . XXI (October, 
1950), 83-92.
25Kermit Weiske, "The Comparative E ffec t o f Various Types of 
T raining on th e  Jumping A b ility  o f B asketball P lay ers."  (unpublished 
Seminar paper, U niversity  o f Wisconsin, Madison, 1959/ > 200 pp.
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on th e  bases o f age, h e ig h t, and weight. The co n tro l Group (A) 
received no tr a in in g  except reg u la r  bask e tb a ll d r i l l s .  A second group 
(B) d id  r e p e ti t io n s  o f jumping over a board. Group th re e  (C) did 
re p e ti t io n s  o f an exerc ise  co n sis tin g  o f v e r t ic a l  jumping o f s t ic k s  
hung from a w ire which were a t  th e  apex o f th e i r  jumps. A fo u rth  
group (0 ) , th e  heavy re s is tan c e  group, worked with a forty-pound 
sand bag on th e i r  shoulders and performed re p e tit io n s  o f th e  h ee l
r a is e  and squat jump. The groups performed th e i r  exerc ises fou r days
/
a  week fo r  a  period  of f iv e  weeks. A ll th e  sub jec ts  were te s te d  as
to  th e i r  jumping a b i l i ty  th e  day before th e  tra in in g  program began,
in  th e  middle o f th e  th i rd  week, and a t  th e  conclusion o f th e  f iv e -
week perio d . An increase in  v e r t ic a l  jumping a b i l i ty  over th a t  o f
th e  co n tro l group was shown by a l l  th ree  experim ental groups. The
heavy re s is ta n c e  group demonstrated the  g rea te s t gain  during th e
te s t in g  period .
26Hooks stud ied  th e  e f fe c t  o f a weight tra in in g  program upon 
b aseb a ll performance o f t h i r t y  co llege freshmen studen ts a t  Wake 
F o rest. The su b jec ts  were i n i t i a l l y  te s te d  fo r  w r is t ,  elbow, and 
shoulder s tren g th , th e  b aseb a ll throw fo r  d is tan ce , and h i t t in g  a 
b aseb a ll f o r  d is tan ce . The su b jec ts  were then  given a  weight tra in in g  
program fo r  a  period  o f s ix  weeks. During th i s  tim e they  were not 
allowed to  p a r tic ip a te  in  any b aseb a ll a c t iv i t i e s .  A fter th e  completion
26Gene Hooks, ’Weight T raining in  B aseball,"  A th le tic  Jou rnal. 
AOs42-44» December, 1959*
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o f th e  tra in in g  p erio d , they were again te s te d . The in v e s tig a to r  
found th a t  th e  g re a te s t gains occurred in  th e  throw fo r  d is tan ce  w ith 
twenty-seven o f th e  t h i r t y  sub jects b e tte r in g  th e i r  previous p e rfo ra -  
ance. Gains were recorded in  th e  o th e r t e s t s  but were no t as 
s ig n if ic a n t .  The author did not rep o rt the  ac tu a l gains e l ic i te d  
by th e  su b jec ts .
H unroe^ stud ied  th e  e f fe c t o f a  weight tra in in g  program upon 
th e  performance o f beginning b ask e tb a ll p lay ers . He adm inistered 
t e s t s  o f v e r t ic a l  jump, shooting, d rib b lin g , and a d rib b le  and shoot 
t e s t .  He measured th e  e f fe c ts  of weight tra in in g  o f one group the  
f i r s t  f iv e  weeks, and th e  e f fe c ts  o f th e  tra in in g  program on th e  o th e r 
experim ental group th e  l a s t  f iv e  weeks in  comparison w ith  a  co n tro l 
group. He concluded th a t  b ask e tb a ll tr a in in g  alone, w ithout weight 
t r a in in g , caused a  dec line  in  performance on th e  b a sk e tb a ll t e s t s  used
in  t h i s  study.
28K ellar s tud ied  th e  e f fe c ts  o f weight tra in in g  on th e  high 
jumping a b i l i ty  o f e ig h t high school boys w ith one to  th ree  seasons of 
experience in  th i s  event p r io r  to  th e  study. Three weeks before th e  
commencement o f p rogressive re s is tan ce  exerc ise  t r a in in g ,  th e  sub jec ts  
high jumped u n t i l  they  were ab le to  ob ta in  th e i r  previous b e s t e f f o r t .
27Richard A. Munroe, "The E ffec t o f System atic Weight Training 
on th e  Performance o f Beginning B asketball P lay ers ,"  (unpublished 
M aster's  th e s is ,  U niversity  o f I l l i n o i s ,  Urbana, 1956), 43 PP»
^ E ld en  P. K e lla r , "A Study o f th e  R elationsh ip  o f S trength  and 
Weight to  A b ility  in  th e  Running High Jump," (unpublished M aster 's  
th e s is ,  U niversity  o f  Iowa, Iowa C ity , 1951) •
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The su b jec ts  then  tra in e d  fo r  e igh t weeks, th ree  tim es weekly, on 
weight tra in in g  exerc ises co n sis tin g  o f th e  high p u ll-u p , cu rl 
walking squat, h a lf-b en t rowing motion, s i t -u p , high rap id  dead l i f t ,  
side bend, p ress  on to e s , and s trad d le  hop. A fte r th e  completion of 
t r a in in g , th e  sub jects high jumped again fo r  th ree  weeks. Their 
maximum h eig h ts  showed an average increase o f 3 >35 inches which 
was a t tr ib u te d  to  increased s tren g th .
M itc h e l l^  stud ied  th e  e f fe c ts  o f increased s tren g th  in  
overcoming handicaps o f added body weight. F if ty - s ix  male sub jec ts  
were te s te d  before and a f te r  a period  o f nine weeks on chinning, 
dipping , shot p u t, Sargent jump, and 300-yard run. During th i s  
period  th e  su b jec ts  tra in e d  w ith progressive re s is ta n c e  ex e rc ise . Each 
sub ject was te s te d  four tim es on each measure: once without weight added 
to  th e  body, second w ith f iv e  p er cent o f body weight added, th i rd  w ith 
te n  p er cent added, and fo u rth  w ith f i f te e n  p er cent added. The author 
concluded th a t  an increase in  s treng th  overcame th e  handicaps o f  added 
body weight.
Other s tu d ies  re la t in g  to  power have been made in  an attem pt to  
determine th e  e f fe c t  of weight tra in in g  fo r  a sp e c if ic  sp o rt. Knudtson,-^
^Edward P. M itchell, "The E ffec t o f a Weight T raining Program 
on th e  Retarding o f Excess Weight on Performance o f Selected A c tiv i t ie s ."  
(unpublished D octoral d is s e r ta t io n , U niversity  o f Iowa, Iowa C ity , 1955;, 
74 pp.
•^Paul 0 . Knudtson, "A Study o f th e  E ffec t o f Weight Training 
and Jumping E xercises on th e  Jumping A b ility  o f G ir l B asketball P lay e rs ,"  
(unpublished Master o f A rts th e s is ,  S ta te  U niversity  o f Iowa, Iowa C i ty , . 
1957), p . 10.
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using f i f te e n  members o f a high school g i r l s '  b ask e tb a ll team as h is  
su b je c ts , u t i l iz e d  weight tra in in g  in  re la tio n  to  jump b a l l  and 
rebounding s i tu a tio n s . The g i r l s  p a r tic ip a te d  in  a weight tra in in g  
program fo r  s ix  weeks p r io r  to  the  beginning of b ask e tb a ll season.
The chalk jump was used as a measure o f power in  th i s  study. The 
range o f scores fo r  th e  chalkjump from th e  i n i t i a l  to  th e  f in a l  
te s t in g  was -0 .75  inches to  2.50 inches with a mean gain of 0.77 
inches. No le v e l o f  s ign ificance  was c i te d .
Employing f i f te e n  members o f the  freshmen b ask e tb a ll squad 
a t  th e  S ta te  U niversity  o f Iowa as h is  su b jec ts , R o b e rts^  a lso  
observed the e f fe c t  o f weight tra in in g  on jump b a l l  and rebounding 
s i tu a tio n s  in  b a sk e tb a ll. Nine o f the f i f te e n  members p a r tic ip a te d  
in  a weight tra in in g  program fo r  s ix  weeks during th e  reg u la r 
b ask e tb a ll season. The exerc ises were in  conjunction w ith  reg u la r  
b a sk e tb a ll p ra c tic e . The remaining s ix  members o f the team took p a r t
in  b a sk e tb a ll p ra c tic e  only. The chalk jump was used a s  a measure o f
s
jumping a b i l i ty .  The range o f d iffe ren ces in  jumping height from 
i n i t i a l  to  f in a l  te s t in g  fo r  th e  p layers who l i f t e d  weights varied  
from -1 .5  inches to  2 .5  inches w ith a mean lo ss  o f  -0 .1  inch. The 
d iffe ren ce  from th e  i n i t i a l  to  th e  f in a l  t e s t  fo r  th e  b ask e tb a ll p lay e rs  
who d id  not l i f t  weights amounted to  -0 .5  inches. No le v e l o f s ig n i f i ­
cance was obtained.
31John A. Roberts, "A Comparison o f th e  E ffec tiveness o f Two 
Methods o f T raining upon th e  Jumping A b ility  o f B asketball P lay e rs ,"  
(unpublished Master o f A rts th e s is ,  S ta te  U niversity  o f Iowa, Iowa C ity , 
1956).
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In a  study by Wolbers and S i l l s , ^  an attem pt was made to  
detennine whether s t a t i c  muscle co n trac tio n s would r e s u lt  in  s ig n if i ­
cant changes in  s tren g th  and power. The authors t r ie d  to  se le c t 
exerc ises th a t  would develop th e  muscles measured by th e  streng th  
t e s t s .  Nine exerc ises were se lec ted . In performing an ex e rc ise , the  
muscle was held  in  s t a t i c  con trac tion  fo r  a period o f s ix  seconds once 
a day. The re s is ta n c e  fo r  th e  exerc ise  was o ffered  by a p a rtn e r  who 
re s is te d  th e  movement o f th e  su b jec t. The sub jec ts  worked in  p a ir s ,  
w ith one group supplying th e  re s is ta n c e ; then they  reversed ro le s .
The authors concluded th a t  fo r  th e  muscle groups te s te d  in  th i s  
experiment, s t a t i c  muscle con trac tions of six-second duration  w ill  
cause s ig n if ic a n t gains in  members o f the  experimental group but were 
not p ropo rtiona te ly  g rea t enough to  produce a s t a t i s t i c a l l y  s ig n ific an t 
gain in  th e  Sargent jump.
In a s im ila r  study, Berger u t i l iz e d  four groups—Group I  tra in ed  
iso to n ic a lly  w ith th e  10-RM, Group I I  tra in e d  w ith 50 per cent to  60 
per cent o f th e  10-RM fo r  ten  re p e ti t io n s  o f squat jumps, Group I I I  
tra in e d  iso m e tr ic a lly , and Group IV tra in e d  by jumping v e r t ic a l ly .  
V e rtic a l jumping a b i l i ty  was measured before and a f te r  a seven-week 
tra in in g  period . His find ings were:
1. Groups I ,  I I ,  and I I I  gained s ig n if ic a n tly  over Group IV in  
jumping a b i l i ty .
^^Charles P. Wolbers and Frank D. S i l l s ,  "Development o f 
S trength  in  High School Boys by S ta t ic  Muscle C ontractions," The 
Research Q uarte rly . XXVII (December, 1956), 446.
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2. Only Groups I  and I I  improved s ig n if ic a n tly  in  v e r t ic a l  
jumping a b i l i ty .
3 . Groups I  and I I  increased  s ig n if ic a n t ly  more in  jumping 
a b i l i ty  than Group I I I ,  but Groups I  and I I  d id  not d i f f e r
s ig n if ic a n tly .33
S ix ty -th ree  co llege males were d iv ided  in to  two equated groups 
by B a ll, Rich and W a l l i s ,^  in  o rder to  in v e s tig a te  th e  e f fe c ts  of 
isom etric exerc ise on v e r t ic a l  jumping a b i l i ty .  A ll su b jec ts  in  th e  
experim ental and co n tro l groups were p r e c is e ly  measured in  th e  v e r t ic a l  
jump a t  th e  beginning and th e  conclusion o f th e  six-week tra in in g  
program. The experim ental group tra in e d  on th e  apparatus th ree  tim es 
p er week fo r  s ix  weeks. The co n tro l group was not tra in e d . One 10- 
second bout o f maximum e f fo r t  was made on each tra in in g  day. The 
experim ental group increased s ig n if ic a n tly  in  s tren g th . However, 
t h i s  increase in  s tren g th  was not accompanied by an increase  in  jumping 
a b i l i ty .  The in v e s tig a to rs  concluded th a t  under th e  conditions o f th i s  
experim ent, gains in  a b i l i ty  to  ex e rt isom etric  fo rce  as a r e s u l t  of 
isom etric tra in in g  were not accompanied by an increase in  v e r t ic a l  
jumping a b i l i ty .
IV. SUMMARY OF RELATED STUDIES
Section I  of t h i s  chapter was concerned w ith s tu d ie s  re la te d  to
33^Richard A. Berger, "E ffects o f  dynamic and S ta t ic  T raining on 
V ertic a l Jumping A b ility ,"  The Research Q uarterly . XXXIV (1963) ,  419-424*
^ J e r r y  R. B a ll, George Q. Rich and E a rl L. W allis , "E ffects of 
Isom etric Training on V ertic a l Jumping," The Research Q u arte rly . XXXV 
(1964), 231-235.
29
iso to n ic  and isom etric s tren g th  development. The m ajority  o f s tu d ie s  
in  th i s  sec tio n  ind icated  th a t  iso to n ic  and isom etric tra in in g  programs 
w il l  s ig n if ic a n tly  increase s tren g th . When tra in in g  methods were 
compared, they  revealed no s ig n if ic a n t d iffe ren ce  between th e  two 
p r o g r a m s . ^ 5 However, in  two of th e  s tu d ies  reviewed, th e  in v e s tig a to rs  
found th a t  each method produced a  higher degree o f improvement when 
they  were measured the  way they  t r a i n e d .  3 6
Section I I  was concerned w ith s tu d ies  re la te d  to  tra in in g  on 
speed o f movement. The m ajority  o f s tu d ies  in  th i s  sec tio n  reported  
a  progressive re s is tan c e  weight tra in in g  program as being b e n e fic ia l 
in  th e  development o f speed o f m o v e m e n t ^  while two s tu d ie s  ind ica ted  
th a t  n e ith e r  th e  iso to n ic  nor th e  isom etric tra in in g  methods showed 
a s ig n if ic a n t increase in  s p e e d .3^ Only th ree  s tu d ies  revealed th a t  
both tra in in g  methods s ig n if ic a n tly  improved speed of movement .39 
F in a lly , two s tu d ies  in v estig a ted  th e  degree o f re la tio n sh ip  of 
isom etric s treng th  to  speed o f movement and d isc losed  no s ig n if ic a n t 
c o rre la tio n  between the  fa c to rs  m easured .^
3% ruse , Asa, Berger, and Bergeron, lo c . c i t .
3^ B e r g e r  and Bergeron, lo c . c i t .
3?Zorbas and Karpovich, W ilkin, Masley, Hairabedian and 
Donaldson, Endres, Davis, Henry and C larke, lo c . c i t .
38pierson and Rasch, and Swegan, lo c . c i t .
39•^Chui, M ichael, and Meadows, lo c . c i t .
^ P ie r s o n  and Rasch, and Henry and W hitley, lo c . c i t .
Section I I I  was concerned w ith s tu d ies  re la te d  to  iso to n ic  and 
isom etric power g a in s. In reviewing th e  l i t e r a tu r e ,  i t  i s  evident 
th a t  more research  has been done on weight tra in in g  w ith in  the  past 
sev era l years than  ever befo re . The m ajority  o f s tu d ies ind icated  
th a t  th e  iso to n ic  tra in in g  method produced s ig n if ic a n t gains in  
pow er^  while fou r s tu d ies  f a i le d  to  fin d  s ig n if ic a n t improvement in  
power by employing th e  dynamic tra in in g  m eth o d .^  Only th ree  s tud ies 
in  th i s  sec tion  in v estig a ted  th e  e f fe c ts  o f both iso to n ic  and 
isom etric tra in in g  on power and they a l l  concluded th a t  th e re  was a 
s ig n if ic a n t increase in  s tre n g th , but not in  jumping a b i l i ty .
^■Chui, Minor, Capen, Weiske, K e lla r , M itchell, R oberts, and 
Berger, lo c . c i t .
^ C a r l ,  Hooks, Munroe, and Knudtson, lo c . c i t .
^ B a l l ,  Rich and W allis , Wolbers and S i l l s ,  and Berger, 
lo c . c i t .
CHAPTER III
PROCEDURE FOR THE STUDY
I .  INTRODUCTION
This study was conducted during th e  f a l l  semester o f th e  
school year 1965-66 a t  N icholls S ta te  C ollege, Thibodaux, Louisiana.
The i n i t i a l  t e s t s ,  which consisted  o f a  s t a t i c a l ly  measured supine 
p re ss , a  speed o f movement t e s t ,  a  b a sk e tb a ll and medicine b a l l  throw, 
were adm inistered to  n in e ty -s ix  male co llege  studen ts in  physical 
education weight tra in in g  a c t iv i ty  c la s se s . The su b jec ts  were assigned 
to  th ree  experimental groups and one c o n tro l group co n sis tin g  of 
tw enty-four sub jects each. Subjects in  Group I  served as a co n tro l 
group and were not assigned to  any fo ra  o f p h y sica l a c t iv i ty  fo r  th e  
duration  o f the study; Group I I  tra in e d  iso to n ic a lly  through a f u l l  
range o f motion; Group I I I  tra in e d  iso m e tr ic a lly  a t  th e  extended 
p o s itio n ; and Group IV tra in e d  iso m e tric a lly  a t  the  flexed  p o s itio n .
The experimental groups worked th re e  tim es a  week fo r  a period  of ten  
weeks. The f in a l  t e s t s  ( id e n tic a l  to  th e  i n i t i a l  t e s t s )  were adm inister­
ed a t  th e  end of the te n th  week o f t r a in in g .
A s t a t i s t i c a l  comparison o f the  i n i t i a l  and f in a l  gains were 
analyzed fo r  sign ificance and comparisons were made to  determine th e  
e ffec tiv en ess  of the  fou r tra in in g  programs.
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I I .  SUBJECTS
A t o t a l  o f n in e ty -s ix  male co llege freshmen studen ts en ro lled  
in  th e  morning weight tra in in g  c la sse s  meeting on Monday, Wednesday, 
and Friday were se lected  as p a r tic ip a n ts  in  th e  experim ental groups.
The co n tro l group was comprised o f male freshmen studen ts who could 
not be en ro lled  in  physical education a c t iv i ty  c la sse s  because o f 
closed c la ss  sec tio n s . Those studen ts who were engaged in  an ou tside  
exerc ise  program o r who were in cap ac ita ted  due to  any d is a b i l i ty  were 
not included in  th e  study. A fter te s t in g  a l l  su b jec ts  fo r  s tren g th , 
speed o f movement, and power on th ree  consecutive c la s s  days, th e  
h ighest score fo r  each student was recorded as h is  i n i t i a l  score fo r  
each o f  th e  respective v a riab les  te s te d .
The procedure fo r  the  assignment o f  su b jec ts  to  th e  experim ental 
groups was as follow s:
1. The scores fo r  each o f th e  fou r weight tra in in g  c la sse s
were ranked from h ighest to  lowest fo r  a l l  su b jec ts  in  
th e  tra in in g  program.
2. The h ighest one-fourth o f th e  scores and the  lowest one-fourth
were separated from th e  middle one-half f o r  each weight 
tra in in g  c la s s .
3 . The middle one-half o f th e  scores were then  randomly assigned
in to  th ree  groups fo r  each c la s s .
4 . The upper one-fourth and th e  lower one-fourth  o f  th e  scores
were then randomly assigned to  th e  th re e  groups in  each of 
the  four weight tra in in g  c la s se s .
5. The student d a ta  sheets fo r  each c la s s  were placed in  th re e  
p i l e s ,  then th ree  s l ip s  o f paper w ith th e  name o f  each 
experim ental group were placed in  a con ta iner and thoroughly 
mixed. The th ree  s l ip s  were then drawn and placed on top  
o f each stack  of d a ta  sh ee ts . This arrangement allowed 
fo r  rep resen ta tio n  o f the th ree  experim ental groups in  
each of th e  fou r scheduled weight tra in in g  c la s se s . This 
completed th e  procedure fo r  assigning th e  su b jec ts  to  th e i r  
resp ec tiv e  experim ental tra in in g  groups.
I I I .  TESTING AND TRAINING EQUIPMENT
Iso -sca le  and p la tform .^  The iso -sc a le  used in  th i s  study i s  
a p rec is io n  instrum ent th a t  measures fo rce  exerted  from 0 to  600 
te n s i le  pounds. I t  has a memory hand (needle) th a t  records th e  maximum 
fo rce  app lied  each time force i s  exerted . The iso -sc a le  was mounted in  
a  bracket to  th e  p la tfo rm , which measures 32 inches long and 24 inches 
wide. I t  has a mar-proof v in y l type top  and a  non-mar rubber f lo o r  
g r ip . The o u te r  edging i s  a lso  rubber-padded to  give f u l l  f lo o r  
p ro tec tio n . Bearing r o l le r s  on heavy duty aluminum c a s tin g , a ttach ed  
to  th e  p la tfo rm , allowed th e  t e s t  adm in istra to r to  e a s ily  read th e  
sca le  d ia l  during performance. A numbered heavy duty nylon s tra p  was 
a lso  used as a p a r t  of th e  measuring device to  insure exact r e p e a ta b i l i ty
^F rancis A. Drury, S trength  Through Measurement (Marion, Indiana: 
Coach's Sporting Goods Corporation, 1963)• 1
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o f exerc ise  sco res. A th i r ty - s ix  inch heavy gauge aluminum b ar was 
used to  in s e r t  in to  th e  s lo ts  o f the  nylon s trap  a t  th e  desired  
p o s itio n  fo r  th e  supine p re ss . This te s t in g  equipment i s  shown in  
Figure 1 .
Automatic Performance A n a ly z e r . 2 This tim ing device was 
u t i l iz e d  fo r  recording speed o f movement t e s t .  This device was
e a s ily  s e t  up and ready fo r  use in  a m atte r o f seconds. The automatic
/
performance analyzer records speeds in  1/lOOths of a  second. A 
sp e c ia l s ta r t in g  sw itch and an impact switch to  s t a r t  and stop the  
tim ing o f th e  movement a re  a ttached . (See Figure l )
Medicine B a ll. A nine-pound le a th e r  covered medicine b a l l  
was employed in  th i s  study in  th e  measurement of power o f th e  extensor 
muscles o f  th e  anas. (Figure l )
Weighted Training Baakathfll 1. A forty-ounce weighted tra in in g  
b a sk e tb a ll was used in  th i s  research  p ro je c t as th e  second o b jec t to  
be thrown fo r  maximum d istance  to  determine th e  power being exerted 
by th e  ex tensor muscles o f the  arms. (Figure l )
in c lin ed  Bench. The bench was constructed  to  provide a  45-degree 
angle o f in c lin e , used in  th e  medicine b a l l  and b ask e tb a ll throw fo r  
d is tan ce . The supporting framework o f  the  bench was constructed  o f 
wood w ith  th e  top  padded w ith sponge rubber fo r  th e  comfort o f th e  
su b jec t. (Figure 1)
Heavy Blocking Bag. A foam rubber blocking bag was used to
2Oekan Timing Devices, Glen E llyn , I l l i n o i s .
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FIGURE 1
TESTING AND TRAINING EQUIPMENT USED IN MEASURING STRENGTH, 
SPEED OF MOVEMENT AND POWER
A. Heavy Blocking bag
B. Iso -sca le  and p la tfo m
C. Inclined  wooden bench
D. Weighted B asketball
E. Medicine B all
F. Automatic Performance Analyzer
a s s i s t  in  absorbing th e  power re leased  in  the  t e s t  fo r  speed of 
movement. The bag housed th e  impact switch attachment o f th e  automatic 
performance analyzer. (Figure 1 , page 35)
Stop Watch. A stop watch was used to  tim e th e  six-second 
duration  o f s t a t i c  co n trac tio n .
Goniometer. A goniometer, an instrum ent fo r  measuring angles, 
was used to  detezmine th e  d es ired  ang les o f th e  arms in  performing 
th e  supine p ress .
S tee l Measuring Tape. A f i f ty - f o o t  s te e l  measuring tape  was 
used to  measure th e  d istance  in  th e  medicine b a l l  throw and the 
weighted b ask e tb a ll throw.
IV. TESTING PROCEDURES
During th e  f i r s t  week o f th e  experim ent, th e  age, h e ig h t, 
w eight, s t a t i c  s tren g th  in  th e  supine p ress (bench p ress) a t  two 
p o s itio n s , speed o f movement o f th e  ex tensors o f  th e  arms, and power 
as  measured by a modified b ask e tb a ll and medicine b a l l  throw were 
recorded on the  s u b je c t 's  personal d a ta  sh ee t. A sample d a ta  sheet i s  
shown in  Appendix 0 . In add ition  to  th e  i n i t i a l  and f in a l  t e s t s  fo r  
th e  th ree  v a ria b le s  mentioned, th e  th re e  experim ental groups were given 
id e n tic a l  t e s t s  every o ther week, to  p lo t  gains and analyze progress, 
as w ell as to  insure th a t  th e  su b jec ts  would be fa m ilia r  w ith the 
techniques involved in  each o f th e  t e s t s .  In  th i s  way, th e  learn ing  
fa c to r  th a t  i s  inheren t in  any s i tu a t io n  co n sis tin g  o f an i n i t i a l  and 
f in a l  t e s t  would be co n tro lled  fo r  th e  experim ental groups. The control,
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group was p re - te s te d  and p o s t- te s te d  on ly . The follow ing i s  a 
d e sc rip tio n  o f how these  measurements were ob tained .
Procedures For S ta tic  S trength  Testing
The t e s t s  o f s tren g th  were confined to  th e  ex tensor muscles 
o f th e  arms and upper tru n k , in  th e  performance of an isom etric  
supine p ress  (bench p ress) in  two p o s itio n s . One p o s itio n  was ju s t  
w ith in  th e  extreme amplitude of f u l l  ex tension o f th e  elbow a r t ic u la ­
t io n ,  and th e  second was ju s t  w ith in  th e  extreme amplitude o f  f u l l  
flex io n  o f th e  elbow jo in t .  The two t e s t s  o f  s treng th  were adm inistered 
to  a l l  n in e ty -s ix  sub jec ts  during th e  week p r io r  to  and th e  week follow­
ing th e  p rescribed  period o f tra in in g . A ll s tren g th  t e s t s  were 
conducted in  th e  weight tra in in g  room a t  N icholls S ta te  College.
In  te s t in g  the  extensor muscle groups o f  th e  arms, th e  examiner 
positioned  th e  iso -sc a le  on zero a t  th e  beginning o f each t e s t .  The 
angle o f th e  arms was s e t  by means of a  goniometer. This was accomplished 
by p lac ing  th e  goniometer aga inst th e  arm u n t i l  th e  bones o f th e  upper 
and lower arm were p a r a l le l  with th e  arms o f th e  goniometer.^ The 
sub ject being te s te d  was given manual support by another sub jec t to  
prevent any b r id g in g 1' movement, which might in te r fe re  w ith th e  
is o la tio n  of th e  muscle group being te s te d  o r  tra in e d .
In  te s t in g  fo r  maximum s ta t ic  s tren g th  in  th e  p r e - te s t  and 
p o s t - te s t ,  th e  sub jects were given a t  le a s t  two t r i a l s ,  and allowed as
3
H. H arrison C larke, A Manual: Cable-Tension S trength  Tests 
(Chicopee, M assachusetts: Brown-Murphy Company, 1953)* 31 pp.
many as they  desired  in  o rder th a t  they  f e l t  completely s a t is f ie d  th a t  
th ey  had done th e i r  b e s t .  The r e l i a b i l i t y  o f streng th  scores was 
detennined by means o f th e  product-moment method o f c o rre la tio n  of 
scores taken from two d if fe re n t days ( r ' s  were .86 fo r  the two 
t e s t s ) .
The sp e c if ic  te s t in g  procedures fo r  th e  two supine p ress t e s t s  
a re  as fo llow s:
S ta r tin g  p o s it io n .
a . The subject was in  a  supine ly ing  p o sitio n  w ith h is  h ips
and knees flexed  and h is  fe e t  re s tin g  on th e  f lo o r .
b . The s u b je c t 's  anas were adducted a t  the shoulders to  180
degrees, w ith th e  foreanns perpendicular to  the  upper
anas w ith th e  hands approximately shoulder width a p a rt ,
grasping th e  b a r.
c . In th e  flexed  p o s itio n , th e  arms were flexed a t  th e  elbow
a t  an angle o f  about 100 degrees. (Figure 2)
d. In th e  extended p o s itio n , th e  anas were flexed  a t  the  elbow
a t  an angle o f approximately 10 degrees. (Figure 3)
Attachments.
a . The bench was positioned  over the  iso -sc a le  platform  fo r
s ta b i l i ty  and accuracy o f measurement.
b . a F re -s tre tch ed  nylon s tra p  with nurubered loops was used
to  allow  fo r  quick and easy adjustm ents. ✓
c . A th ree  fo o t aluminum b ar was in se rted  a t  each end in to  th e
numbered loops of th e  nylon s tra p ; th i s  allowed the
FIGURE 2
SUBJECT DEMONSTRATING THE SUPINE PRESS IN THE FLEXED POSITION 
UTILIZING THE ISO-SCALE AND PLATFORM
FIGURE 3
SUBJECT DEMONSTRATING THE SUPINE PRESS IN THE EXTENDED POSITION 
UTILIZING THE ISO-SCALE AND PLATFORM
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subject to  be measured a t  th e  two p o sitio n s  mentioned 
above.
P recau tions.
a . Adjust th e  forearms so th a t  th e  elbows are in  the  desired
degrees o f flex io n  (w ithin th e  f u l l  maximum range of 
f u l l  extension and f le x io n ) .
b . Prevent shoulder e lev a tio n  by bracing with th e  hands.
c. The sub ject was required  to  keep h is  head s tra ig h t so as
to  reduce and prevent th e  tendency to  f le x  th e  spine 
la te r a l ly .
Sneed o f Movement T esting  Procedures
The t e s t  fo r  speed of movement involved the  use o f th e  automatic 
performance analyzer to  measure th e  speed of movement produced by the 
extensor muscles of th e  arms and upper tru n k . Each subject was te s te d  
in  th e  standing p o s itio n . The speed s t a r t  switch fo r the  tim ing device 
was taped to  the  s u b je c t 's  chest a t  th e  sternum. He was standing a t  a 
p o s itio n  eighteen inches from th e  heavy foam rubber blocking bag, as 
measured from sternum to  th e  ou te r edge of th e  blocking bag. The 
sub jec t grasped th e  b ar and held i t  aga in st h is  chest in  contact w ith 
th e  sp ec ia l s t a r t  sw itch. The sub ject was in s tru c ted  to  " f i r e  out" 
when ready. When th e  p ressure  o f th e  b ar aga inst the s ta r t in g  switch 
was re leased  upon in i t i a t io n  o f th e  movement, th e  automatic performance 
analyzer e le c t r ic  tim er was s ta r te d . When th e  contact bar s truck  the  
heavy bag, th e  impact switch which was a ttached  inside th e  bag, was
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ac tiva ted  and th e  tim er was stopped. The tim e to  th e  n ea rest 1/lOOth 
of a second was recorded as th e  score fo r  speed o f  movement. Each 
subject was given th ree  t r i a l s ,  th e  best o f which was recorded. A
sa tis fa c to ry  degree of r e l i a b i l i t y  o f  th e  te s t in g  apparatus was 
estab lished  by th e  manufacturer a t  th e  tim e o f production. The 
author a lso  demonstrated r e l i a b i l i t y  in  a p i lo t  study w ith tw en ty-six  
sub jec ts . In a t e s t - r e t e s t  s i tu a t io n , a  c o e ff ic ie n t o f c o rre la tio n  
of .69 was obtained. In Figure 4 , a  sub ject i s  p ic tu red  a t  th e  
s ta r t in g  p o s itio n  fo r  th e  speed o f movement t e s t .
The sp e c if ic  te s tin g  procedures fo r  th e  speed o f movement 
t e s t  i s  as follow s:
S ta rtin g  p o s itio n .
a . The sub ject stood w ith f e e t  about shoulder width ap a rt and
was positioned  so he would be a t  a d is tan ce  o f eighteen
inches measured from th e  s t a r t  switch to  th e  blocking bag.
b. The contact b a r was held aga in st h is  chest p ressing
against th e  sp e c ia l s t a r t  sw itch, thus “arming” the  tim er.
c . The subject was then  in s tru c te d  to  ”f i r e  o u t” when ready
by extending th e  arms as f a s t  as p o ssib le  and h i t t in g  the
bag with th e  b ar.
Attachments.
a . The s ta r t in g  switch was secured by tape approximately a t  th e
xiphoid process o f th e  sternum.
b . The contact b ar was held  firm ly  in  contact w ith  th e  s ta r t in g
switch u n t i l  th e  sub jec t was ready fo r  th e  movement.
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FIGURE 4
SUBJECT DEMONSTRATING THE SPEED OF MOVEMENT TEST WITH THE 
AUTOMATIC PERFORMANCE ANALYZER
hh
c . The impact sw itch was placed in s id e  th e  la rg e  heavy foam 
rubber blocking bag hung a t  th e  d i s t a l  end o f a  length of 
chain.
P recau tions.
a . The contact b a r was padded w ith sponge rubber to  lessen
th e  fo rce  o f th e  impact when th e  bar contacted th e  
blocking bag.
b. The hands o f  th e  sub jec t were p laced  approxim ately a t
shoulder w idth to  prevent in ju r in g  th e  hands on impact 
w ith th e  heavy bag.
c . The su b jec ts  f e e t  were placed about shoulder w idth apart
and d ir e c t ly  in  l in e  ( f ro n ta l  plane) w ith th e  body's 
cen ter o f g ra v ity , in  o rder to  insure  adequate s ta b i l i ty  
o f th e  te s te e .
Procedures fo r  Testing Power
The t e s t s  fo r  power were r e s t r ic te d  to  th e  same extensor 
muscle groups o f th e  arms and upper trunk  o f th e  body as were involved 
in  th e  supine p ress and speed o f movement t e s t s .  The power te s ts  were 
a  nine-pound medicine b a l l  throw and a forty-ounce weighted bask e tb a ll 
throw fo r  d is tan ce . In an attem pt to  is o la te  th e  movement to  involve 
th e  desired  muscle groups being s tu d ied , a  sp ec ia l te s t in g  s itu a tio n  
was devised. The su b jec ts  were te s te d  on an in c lin ed  (45°) bench in  
order to  elim inate  th e  use o f th e  leg s  and abdominals as much as 
possib le  in  th e  performance o f th e  power throws. Each student
45
p a r tic ip a t in g  in  th e  study was given th ree  throws w ith each o f th e  
two b a l l s ,  w ith th e  b es t e f fo r t  being recorded fo r  each performance. 
The two d if fe re n tly  weighted b a l ls  were used to  in v e s tig a te  th ei
re la tio n sh ip  o f streng th  and gains in  streng th  w ith the  a b i l i ty  to  
move o b jec ts  o f d if fe re n t w eights. The d istance  from th e  p o in t of 
i n i t i a l  contact of th e  two b a l ls  w ith th e  f lo o r  and th e  base o f th e  
in c lin ed  bench were measured in  inches. The r e l i a b i l i t y  o f th e  
power scores was determined by conducting a p i lo t  study. In  a t e s t -  
r e te s t  s i tu a tio n  between two successive adm in istra tions on two 
d if fe re n t days, a co e ff ic ie n t o f c o rre la tio n  o f  .83 was obtained .
The sp e c if ic  te s tin g  procedures fo r  th e  b a sk e tb a ll and medicine 
b a l l  throws are  as follow s:
Starting r e s i t  ion.
a . The sub ject sa t on th e  bench and then  leaned back ag a in st
th e  inc lined  back support, thus assuming a sem i-reclin ing  
p o s itio n . The s ta r t in g  p o sitio n  i s  i l lu s t r a te d  in  
Figure 5.
b . The weighted ob ject (forty-ounce weighted b ask e tb a ll o r
th e  nine-pound medicine b a l l ) ,  was grasped by th e  sub jec t 
w ith  hands s l ig h tly  le s s  than shoulder width a p a r t . The 
arms were drawn back so th a t  the  b a l l  was held as close 
to  the  chest as p o ss ib le . The su b jec t then v igorously  
extended h is  arms, p ro jec tin g  th e  b a l l  forward and upward 
a t  a  fo r ty - f iv e  degree angle from th e  ground.
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FIGURE 5
SUBJECT DEMONSTRATING THE MEDICINE BALL' THROW IN THE PRELIMINARY
POSITION ON THE INCLINED BENCH
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Attachments.
a . Each subject was strapped w ith  a  nylon b e l t  across th e
chest to  the in c lin ed  bench to  prevent th e  le g s , h ip s 
and abdominals from en tering  in to  th e  performance o f 
the  t e s t .
b . The forty-ounce b ask e tb a ll and th e  nine-pound medicine b a l l
were chalked (with gymnastic chalk) to  prevent slippage 
and insure accu rate  marking o f th e  throw.
c . A l in e ,  perpendicular to  th e  in c lin ed  back support o f  the
bench, was marked on an ad jacen t w a ll. This l in e  formed 
an angle of fo r ty - f iv e  degrees w ith  th e  f lo o r  and served 
as a guide f o r  throwing th e  b a l l  a t  a  45-degree angle.
(See Figure 5 , page 46) However, i t  was noted by the 
in v estig a to r th a t  th e  sub jec ts  had no d i f f ic u l ty  throwing 
a t  th e  desired  ang le , w ith o r w ithout reference to  the  
l in e s .
P recau tions.
a . I t  was stressed  th a t  th e  sub ject must keep h is  head s tra ig h t
so as to  reduce th e  tendency to  f le x  th e  spine l a te r a l l y .
b . Spotters were used to  prevent in ju ry  should th e  medicine
b a l l  s l ip  or f a l l  during th e  t e s t .
The author was aware o f th e  sp e c ia l ap p lic a tio n  of th e  p r in c ip le  
o f a p ro je c t i le  as represented by the  form ula:^
^■John W. Bunn, S c ie n tif ic  P rin c ip le s  o f Coaching (Englewood C l i f f ,  
New Jersey : P ren tice -H all, I n c . ,  i 960) ,  p . 30.
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R + R = s in  0  cos Q + V cos 0  /V^ sin^  Q + 2 gh
g
This formula accounts fo r  th e  fa c t  th a t th e  b ask e tb a ll and th e  medicine 
b a l l  were a c tu a lly  re leased  from a higher po in t than  th e  surface to  
which th e  b a l ls  f e l l .  The desired  angle of p ro jec tio n  o f fo r ty - f iv e  
degrees f o r  maximum d istance  i s  based on the premise th a t  the 
implement w i l l  not f a l l  below th e  le v e l from which i t  was p ro jec ted . 
Thus, th e  d istance  from th e  p o in t where th e  p ro je c t i le  f a l l s  below 
th e  le v e l o f re le a se  to  th e  p o in t where i t  h i t s  i s  accounted fo r  by 
th e  above form ula. However, a f t e r  computing th e  d is tan ce  by means of 
t h i s  formula fo r  th e  sh o rte s t and th e  longest throws and then comparing 
th e  r e s u l ts  w ith th e  a c tu a l measured d istances fo r  th ese  throws, i t  
was found th a t  th e  e r ro r  was so minute ( le s s  than  one p e r cent) th a t  
i t  was deemed appropria te  to  ju s t  use th e  recorded a c tu a l d istances 
a s  the  scores fo r  th e  b ask e tb a ll and medicine b a l l  throws.
V. TRAINING PROGRAMS
Each o f th e  th re e  experim ental groups was composed o f sub jec ts  
p a r t ic ip a t in g  in  requ ired  physica l education c la sse s  meeting between 
th e  hours o f 8:00 a.m. and 12:00 a.m. on Monday, Wednesday, and F riday . 
Thus, each weight tra in in g  c la ss  contained sub jec ts  from each o f  th e  
th re e  experim ental groups to  o f fs e t  the p o s s ib i l i ty  o f a tim e v a riab le  
in fluencing  th e  scores o f a  p a r t ic u la r  group. These experim ental 
groups tra in e d  w ith a general weight tra in in g  program in  add itio n  to  
th e  experim ental programs; however, a l l  exerc ises involving th e
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sp e c if ic  muscle groups to  be tra in e d  and te s te d  were elim inated from 
th e  general tra in in g  ro u tin e . The co n tro l group was composed o fi
studen ts who could not be en ro lled  in  physica l education a c t iv i ty  
c la sse s  because of th e  enormity o f  th e  enrollm ent in  every c la s s .
Students were m otivated to  perform th e  ex e rc ises  w ith maximum 
e f fo r t  by a knowledge o f scores and a ls o ,  they  were to ld  th a t  p a r t 
o f th e i r  f in a l  grade would be based on improvement o f  performance.
Group I —The Control T raining Group
Twenty-four su b jec ts  in  Group I  served as a  co n tro l group 
and d id  not p a r t ic ip a te  in  any p h y sica l f i tn e s s  tra in in g  program 
throughout th e  d u ra tion  of th e  experim ent. This group was comprised 
o f male studen ts who were unable to  schedule an a c t iv i ty  course fo r  
th e  f a l l  sem ester of th e  school y ea r 1965- 66 .because o f th e  increased 
enrollm ent and an in s u f f ic ie n t  number o f  p h y sica l education teaching  
personnel.
Group I I —The Iso ton ic  T raining Group
Twenty-four su b jec ts  in  t h i s  group tra in e d  iso to n ic a lly  w ith 
th e  supine p ress ex e rc ise . One s e t  was performed each tra in in g  
session  using th e  10-RM load fo r  ten  re p e t i t io n s .  When a  sub jec t was 
able to  perform more than  te n  r e p e t i t io n s ,  th e  load was increased  to  
ob ta in  th e  new 10-RM tr a in in g  lo ad . At th e  beginning o f th e  exerc ise 
program, th e  10-RM was determ ined in  th e  follow ing manner. The 
sub ject se lec ted  a weight which he assumed to  be l ig h te r  than h is  10-RM. 
He then  attem pted to  l i f t  th e  weight through th e  range o f motion te n
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tim es. I f  th e  weight could be l i f t e d  more than te n  re p e t i t io n s , 
ad d itio n a l weight was added and th e  procedure was repeated u n t i l  a 
weight load th a t  could no t be l i f t e d  more than  te n  re p e tit io n s  was 
determ ined. There were th ree  tra in in g  periods p er week on Monday, 
Wednesday, and F riday . The c la s s  sessions were approximately fo r ty -  
f iv e  minutes in  d u ra tio n .
Group I I I —The Isom etric Extended Training Group
Twenty-four sub jects were assigned to  t h i s  experim ental group 
which performed iso m etrica lly  a t  th e  extended p o sitio n  th ree  tim es a 
week fo r  a  period  o f te n  weeks. The tra in in g  exerc ise (supine p ress) 
fo r  th i s  group was id e n tic a l o f th a t  o f Group I I ,  only th e  tra in in g  
methods were d if fe re n t .  The anatom ical p o s it io n s , angles o f jo in ts ,  
and th e  te s t in g  procedures were a l l  id e n tic a l to  those used in  th e  
aforementioned te s t in g  procedures. The su b jec ts  were urged to  push 
as hard as p o ssib le  and not to  stop u n t i l  th e  command, ’'s to p ," was 
given. They sustained  a  s ta t i c  maximum c o n tra c tile  p u ll  fo r  s ix  
seconds during th e  tra in in g  periods fo r  th e  muscle group being te s te d .
Group IV—The Isom etric Flexed T raining Group
Twenty-four sub jec ts  in  t h i s  group tra in e d  iso m etrica lly  a t  
th e  flexed  p o s itio n  th re e  tim es p e r week fo r  te n  weeks. The tra in in g  
program was id e n tic a l  to  th a t  of Group I I I ,  except th a t  th e  exerc ise  
was performed w ith th e  elbows almost fu l ly  flex ed . Whereas Group I I I  
tra in e d  ju s t  w ith in  th e  extreme amplitude o f f u l l  extension o f th e  
elbow jo in t ,  Group IV tra in e d  a t  a  p o s itio n  ju s t  w ith in  th e  l im its  of 
th e  extreme amplitude o f f u l l  f lex io n  o f th e  elbow jo in t .
VI. STATISTICAL ANALYSIS
\
The d a ta  were analyzed to  e s ta b lish \th e  sign ificance  o f th e  
mean gains in  s ta t i c  s tren g th  sco res, speed o f movement measures, 
and power scores on th e  i n i t i a l  and f in a l  t e s t s .  These analyses were 
made by u t i l i z in g  t - t e s t s  fo r  th e  sign ificance  of the  d iffe ren ce  
between th e  two co rre la ted  means fo r  each o f the four tra in in g  groups.
In o rder to  determ ine whether to  use an a ly sis  o f variance o r 
covariance, th e  Pearson Product Moment method of c o rre la tio n  was 
employed u t i l iz in g  i n i t i a l  scores and gain scores. These c o rre la tio n s  . 
were computed fo r  each o f th e  f iv e  v a ria b le s .
The an a ly sis  o f variance technique was consequently employed 
to  determine whether s ig n if ic a n t d iffe rences ex isted  among th e  fou r 
groups in  each measure. In  those cases where the F r a t io s  revealed  
s ig n ific an ce , orthogonal comparisons were then  made to  determ ine th e  
treatm ent o r  trea tm en ts responsib le  fo r  th e  s ig n ific a n t F r a t io .
A g rap h ica l an a ly s is  of a l te rn a te  weekly scores fo r  a l l  th re e  
v a ria b le s  was p lo tte d  and progress analyzed.
CHAPTER IV
PRESENTATION AND ANALYSIS OF DATA 
I .  INTRODUCTION
Three s t a t i s t i c a l  techniques were used in  th i s  study fo r  
purposes o f determ ining th e  e f fe c ts  o f s ta t ic  s treng th  tra in in g  
a t  various p o s itio n s  and dynamic streng th  tra in in g  through a f u l l  
range o f  motion on s tren g th , speed o f movement, and power. The 
th re e  techniques used were: ( l )  th e  sign ificance  o f d iffe rence  
between two co rre la ted  means; (2) ana lysis o f  variance and orthogonal 
comparisons; and (3) in te rc o rre la tio n s .
The d a ta  in  th i s  study consisted  of i n i t i a l  t e s t  scores and 
f in a l  t e s t  scores on two s t a t i c  measures o f s tren g th , speed o f 
movement, b a sk e tb a ll throw and medicine b a l l  throw.
I I .  THE SIGNIFICANCE OF THE MEAN GAINS OF THE FOUR GROUPS 
IN STRENGTH, SPEED OF MOVEMENT, AND POWER
In e s tab lish in g  th e  s ig n ifican ce  of th e  mean gains in  s tren g th , 
t - t e s t s  were computed to  compare th e  i n i t i a l  and f in a l  t e s t  scores 
fo r  each group and to  compare th e  i n i t i a l  and f in a l  speed o f movement 
t e s t  scores fo r  each group as  shown, and f in a l ly ,  to  compare th e  p re­
tra in in g  and p o s t- tra in in g  b ask e tb a ll and medicine b a l l  throwing scores 
f o r  each o f  fo u r groups as shown in  Tables IV and V, pages 6P and 63*
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The s ig n ifican ce  o f the d iffe rence  between two c o rre la ted  means was 
used.-*-
Comparison o f I n i t i a l  and F inal Test S trength Scores in  Flexed P o sitio n
Hn Table I  i t  can be seen th a t  th e  t - r a t i o  re s u lt in g  from th e  
comparison o f th e  i n i t i a l  and f in a l  s t a t i c  s tren g th  t e s t s  in  th e  
flexed  p o s itio n  o f the  co n tro l group (Group I )  was .34. The requ ired  
t - r a t i o s  fo r  23 (24- 1) degrees o f freedom were found to  be 2.07  and 
2.81 a t  th e  .05 and .01 le v e ls  o f confidence, re sp e c tiv e ly . Since 
th e  t  o f .34  was w ell below the  .05  le v e l,  i t  may be s ta te d  th a t  th e  
co n tro l group (Group I)  did not experience any changes in  s treng th  
performance. A mean gain o f only .63 was evidenced by th i s  group 
follow ing a ten-week non-tra in ing  period .
Group I I ,  th e  iso to n ic  tra in in g  group, re a liz e d  a  mean gain 
o f f i f t y  pounds, a t  th e  flexed  p o s itio n  of measurement. The computed 
t - r a t i o  was 18.37 which was w ell above the  2.81 r a t io  needed a t  th e  
.01 le v e l  o f confidence. Thus, i t  may be s ta te d  th a t  dynamic stren g th  
tra in in g  through a f u l l  range of motion re su lted  in  s ig n if ic a n t 
improvements in  s tren g th .
The mean gain from th e  i n i t i a l  to  f in a l  t e s t  scores in  the  
flexed  p o s itio n  fo r  Group I I I ,  th e  isom etric group who tra in e d  a t  th e  
extended p o s itio n  was 52.71 pounds, which re su lte d  in  a t  of 15 . 59*
This was w ell above th e  .01 le v e l o f confidence and h igh ly  s ig n if ic a n t .
■^Henry E. G a rre tt, S ta t i s t ic s  in  Psychology and Education ( f i f t h  
e d itio n ; New York: David McKay Company, In c .,  1962), p . 213.
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TABLE I
INITIAL MEAN, FINAL MEAN, MEAN OF GAINS, AND STATISTICAL 
SIGNIFICANCE OF THE DIFFERENCE BETWEEN MEANS OF GAINS 
OF FOUR GROUPS OF NICHOLLS STATE COLLEGE FRESHMEN 
PERFORMING THE SUPINE PRESS IN FLEXED POSITIONS
Group N
I n i t i a l
Mean
in
Pounds
F in a l
Mean
in
Pounds
Mean
of
Gains
SE
of
D if.
t
S ig n if i­
cant
Level
Group I  
(Control)
24 138.75 139.38 .63 1.86 .34 N.S.
Group I I  
( iso to n ic )
24 146.04 196.04 50.00 2.73 18.37 1#
Group I I I  
(Isom etric  
Extended)
24 135.83 188.54 52.71 3.38 15.59 15S
Group IV 
(Isom etric  
Flexed)
24 147*09 203.13 56.04 3.05 18.37 1*
t  needed a t  .05 le v e l = 2.07
t needed at .01 level = 2.81
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Consequently, i t  may be s ta te d  th a t  isom etric tra in in g  a t  th e  extended 
p o sitio n  re su lted  in  s ig n if ic a n t improvements in  s t a t i c  s tren g th  as 
measured a t  th e  flexed  p o s itio n .
Group IV, s t a t i c  tra in e d  a t  th e  flexed p o s itio n , had a mean 
gain of 56.04 pounds, as  measured by th e  iso -sca le  a t  th e  flexed 
p o s itio n . The re s u lta n t  t - r a t i o  was a lso  beyond th e  .01 le v e l of 
confidence. Therefore, i t  a lso  may be conclusively s ta ted  th a t  iso ­
m etric tra in in g  a t  th e  flexed  p o s itio n  re su lted  in  s t a t i s t i c a l l y  
s ig n ific a n t s tren g th  improvements.
The r e s u l t s  in  Table I ,  page 54, ind ica te  th a t  th e  con tro l 
group (Group I)  made no s ig n if ic a n t gains in  s tren g th . However, a l l  
th ree  of the  experim ental groups d id  make highly  s ig n if ic a n t gains in  
streng th  a t  th e  flexed  p o s itio n .
Comparison o f i n i t i a l  and Final Tagt S trength Scores in  Extended P o sitio n  
In Table I I  i t  can be seen th a t  th e  t - r a t i o  re su ltin g  from th e  
comparison o f the  i n i t i a l  and f in a l  s t a t i c  s tren g th  t e s t  in  th e  extended 
p o sitio n  o f th e  co n tro l group (Group I)  was .72. Since th e  t  o f .72
was w ell below th e  .05 le v e l ,  i t  may be s ta te d  th a t  the  co n tro l group
(Group I)  d id  not experience any changes in  s t a t i c  s tren g th  performance.
A mean gain o f only ,8 3 , as measured a t  the  extended p o s itio n , was 
evidenced by th i s  group follow ing a ten-week n o n -tra in in g  period .
Group I I ,  th e  iso to n ic  tra in in g  group, as measured a t  th e  
extended p o s itio n , re a liz e d  a mean gain o f 53-54 pounds. The computed
t - r a t i o  was 10.64, which was w ell above the  requ ired  r a t io  a t  th e  .01
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TABLE II
INITIAL MEAN, FINAL MEAN, MEAN OF GAINS, AND STATISTICAL 
SIGNIFICANCE OF THE DIFFERENCE BETWEEN MEANS OF GAINS 
OF FOUR GROUPS OF NICHOLLS STATE COLLEGE FRESHMEN 
PERFORMING THE SUPINE PRESS IN EXTENDED POSITIONS
Group N
I n i t i a l
Mean
in
Pounds
F in a l
Mean
in
Pounds
Mean
o f
Gains
SE
of
D if.
t
S ig n if i­
cant
Level
Group I  
(Control)
24 191.25 192.08 .83 1.15 .72 N.S.
Group I I  
(iso to n ic )
24 193-75 247.29 53.54 5.03 10.64 &
Group I I I  
(Isom etric 
Extended)
24 185.83 245.63 60.21 3.03 19.92 2$
Group IV 
(Isom etric 
Flexed)
24 187.91 243.54 55.63 5.31 10.48 2$
t  needed a t  ,05 = 2.07
t needed at .01 = 2.81
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le v e l o f confidence. Thus, i t  may be s ta ted  th a t  dynamic streng th  
tra in in g  through a  f u l l  range o f  motion re su lte d  in  s ig n if ic a n t
improvements in  s t a t i c  s tren g th .(
In Table I I ,  page 56, f o r  Group I I I  (the  isom etric  group who 
tra in e d  a t  th e  extended p o sitio n ) a mean gain o f 60.21 pounds was 
recorded, w ith a computed t - r a t i o  o f 19.92. This i s  a lso  w ell above
i
the  required  2.81 r a t io  needed a t  th e  .01 le v e l  of confidence.
Therefore, i t  may be s ta te d  th a t  isom etric  t r a in in g  a t  th e  extended 
p o sitio n  resu lted  in  s ig n if ic a n t improvements in  stren g th  as measured 
a t  the extended p o s itio n .
Group IV, s t a t i c  tra in e d  a t  th e  flexed  p o s itio n , had a mean 
gain o f 55*63 pounds, w ith a r e s u lta n t  t - r a t i o  o f 10 .48 as measured 
a t  the extended p o s itio n . Consequently, i t  a lso  may be conclusively 
s ta ted  th a t  isom etric tra in in g  a t  th e  flexed  p o s itio n  re su lted  in  
s t a t i s t i c a l l y  s ig n if ic a n t s t a t i c  s tren g th  improvements.
The r e s u lts  in  Table I I ,  page 56, in d ica te  th a t  a l l  th ree  
experimental groups d id  make h igh ly  s ig n if ic a n t gains in  s ta t ic  streng th  
a t  the extended p o s itio n . However, th e  co n tro l group (Group I)  made no 
s ig n if ic a n t gains in  s ta t i c  s tren g th .
Comparison o f I n i t i a l  and F in a l Speed of Movement Test Scores
As shown in  Table I I I ,  th e  mean gain by th e  co n tro l group 
(Group I )  of .19 hundredths o f a  second, and th e  re su lt in g  t - r a t io  
found in  comparing th e  i n i t i a l  and f in a l  t e s t  scores (1 .26) was not 
s ig n ific a n t a t  the  .05 le v e l of confidence.
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TABLE I I I
INITIAL MEAN, FINAL MEAN, MEAN OF GAINS, AND STATISTICAL 
SIGNIFICANCE OF THE DIFFERENCE BETWEEN MEANS OF GAINS 
OF FOUR GROUPS OF NICHOLLS STATE COLLEGE FRESHMEN 
PERFORMING THE SPEED OF MOVEMENT TEST
Group N
I n i t i a l
Mean
in
_ Seconds
F in a l
Mean
in
Seconds
Mean
of
Gains
SE
of
D if.
t
S ig n if i­
cant
Level
Group I  
(Control)
24 .1650 .1669 .0019 .12 1.26 N.S.
Group I I  
(Iso ton ic)
24 .1648 .1348 .0300i
.20 15.00 1*
Group I I I  
(Isom etric 
Extended)
24 .1681 .1364 .0317 .18 17.55 1*
Group IV 
(Isom etric 
Flexed)
24 .1619 .1333 .0285
CMCM• 12.91 1%
t  needed a t  .05 le v e l = 2.07
t  needed a t  .01 le v e l = 2.81
/
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The t - r a t i o  re s u lt in g  from comparing the i n i t i a l  and f in a l  
tim e scores fo r  th e  dynamic tra in e d  group (Group I I )  was 15*00, w ith 
a mean gain o f .0300 seconds. This was s ig n ific a n t a t  th e  .01 le v e l 
o f confidence. Thus, i t  can be concluded th a t  iso to n ic  tra in in g
i
produced s ig n if ic a n t improvement in  speed o f movement.
Group I I I ,  th e  group tra in in g  iso m etrica lly  a t  th e  extended 
p o s it io n , improved t h e i r  mean speed o f movement time .0317 seconds.
The t  o f  17*55 was w ell above th e  2.81 r a t io  required  fo r  th e  .01 
le v e l  o f confidence. Therefore, i t  may be s ta ted  th a t  th e  group who 
tra in e d  by isom etric  exerc ise  only a t  a  p o sitio n  n ea r th e  end o f the 
range o f  th e  movement showed a s ig n if ic a n t gain in  speed o f movement.
A comparison made o f th e  i n i t i a l  and f in a l  speed o f movement 
t e s t  scores fo r  Group IV revealed a  mean gain of 2.85* The t - r a t i o  
o f  12.91 was h igh ly  s ig n if ic a n t beyond th e  .01 le v e l o f  confidence. 
T herefore, i t  was found th a t  th i s  group by increasing  s ta t i c  s tren g th  
a t  th e  beginning o f th e  movement s ig n if ic a n tly  increased th e  speed of 
movement.
The r e s u l t s  c le a r ly  in d ic a te  th a t  th e  th ree  s tren g th  tra in in g  
programs produced s ig n if ic a n t gains in  speed of movement reg ard less of 
whether th e  tr a in in g  involved th e  e n tire  range o f movement o r sp e c if ic  
p o in ts  a t  th e  beginning o r end o f  th e  movement. The co n tro l group, 
Group I ,  showed no change in  th e i r  performance in  speed of movement.
Comparison o f I n i t i a l  and F in a l Basketball Throw Test Scores
In  Table IV, i t  was evident th a t  th e  mean gain re su lt in g  from
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TABLE IV
INITIAL MEAN, FINAL MEAN, MEAN OF GAINS, AND STATISTICAL 
SIGNIFICANCE OF THE DIFFERENCE BETWEEN MEANS OF GAINS 
OF FOUR GROUPS OF NICHOLLS STATE COLLEGE FRESHMEN 
PERFORMING THE BASKETBALL THROW
Group N
I n i t i a l
Mean
in
Inches
F in a l
Mean
in
Inches
Mean
of
Gains
SE
of
D if.
t
S ig n if i­
cant
Level
Group I  
(Control)
24 2 S 3 .3 5 2 8 4 .6 1 1.26 2.26 .7 4 N.S
Group I I  
(Iso ton ic)
24 2 9 3 .6 0 3 2 4 .0 8 3 0 .4 8 3 .6 8 8 .2 8 2$
Group I I I  
(Isom etric 
Extended)
24 2 9 4 .0 8 3 3 3 .2 1  . 3 9 .1 3 3 .5 6 1 0 .9 3 2%
Group IV 
(Isom etric 
Flexed)
24 2 9 0 .3 8 3 2 7 .6 5 3 7 .2 7 4 .1 7 8 .9 4 2$
t  needed a t  .05 = 2.07
t needed at .01 = 2.SI
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th e  comparison o f th e  i n i t i a l  and f in a l  bask e tb a ll throw measurements 
fo r  Group I ,  th e  co n tro l group, was 1.26 inches. The requ ired  t - r a t io s  
fo r  23 degrees o f freedom were found to  be 2.07 and 2.61 a t  th e  .05 
and .01 le v e ls  o f  confidence, re sp ec tiv e ly . Since th e  t  o f  .74 was 
below the  .05 le v e l ,  i t  may be s ta te d  th a t  th e  co n tro l group d id  not 
experience any s ig n if ic a n t changes in  power as  measured by the  
b ask e tb a ll throw.
Group I I ,  th e  dynamic tra in in g  group, produced a  mean gain o f 
30.46 inches in  performance o f th e  b ask e tb a ll throw. The computed 
t - r a t i o  was 8.28 which was w ell above th e  required  r a t io  needed a t  
th e  .01 le v e l o f confidence. Thus, i t  can be seen th a t  iso to n ic  
tra in in g  u t i l iz in g  a f u l l  range o f motion produced s ig n if ic a n t 
improvements in  th e  b ask e tb a ll throw fo r  d is tan ce .
The t - r a t i o  re su lt in g  from comparing th e  i n i t i a l  and f in a l  
scores fo r  Group I I I ,  who tra in e d  iso m etrica lly  a t  th e  extended 
p o s itio n , in  th e  b ask e tb a ll throw was 10.83* Therefore, i t  may a lso  
be s ta te d  th a t  s t a t i c  tra in in g  a t  the  extended p o s itio n  d id  s ig n i f i ­
can tly  improve th e  f in a l  scores in  the  b ask e tb a ll throw t e s t  o f  power.
Group IV, th e  isom etric group tra in e d  a t  th e  flexed  p o s itio n , 
re a liz e d  a mean gain of 37*27 inches. The computed t  was 8.94  which 
was w ell above th e  required  r a t io  a t  th e  .01 le v e l o f confidence.
Thus, i t  may be s ta te d  th a t  s t a t i c  tra in in g  a t  the  flexed  p o s itio n  
re su lte d  in  s ig n if ic a n t improvements in  th e  above-mentioned t e s t  o f 
power.
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Comparison o f I n i t i a l  and F in a l Medicine B a ll Throw Teat Scores
In Table V the  co n tro l group (Group I ) ,  as  measured by the 
medicine b a l l  throw, had a  t - r a t i o  o f 1 .48. This d id  no t meet th e  
t e s t  o f  sig n ifican ce  a t  th e  .05 le v e l o f confidence. A mean gain o f 
only 1.90 inches was produced by th i s  group in  th e  performance o f  th e  
medicine b a l l  throw fo r  d is tan ce . Thus, i t  may be s ta te d  th a t  the  
co n tro l group d id  not experience any s ig n if ic a n t changes in  power.
Group I I ,  th e  iso to n ic a lly  tra in e d  group, produced a  mean 
gain  o f  23*19 inches. The t - r a t i o  found in  comparing th e  i n i t i a l  and 
f in a l  medicine b a l l  t e s t  scores fo r  th i s  group was 10.59, which was 
w ell above th e  .01 le v e l o f confidence. Thus, i t  can be seen th a t 
iso to n ic  tra in in g  using a f u l l  range o f motion produced s ig n if ic a n t 
improvements in  th e  medicine b a l l  throw fo r  d is tan ce  as a  measure of 
power.
The t - r a t i o  re su lt in g  from comparing th e  i n i t i a l  and f in a l  
scores fo r  Group I I I ,  who tra in e d  s ta t ic a l ly  a t  th e  extended p o s itio n , 
improved 20.61 inches on th e  medicine b a l l  throw. The t  o f 12.42 was 
f a r  beyond th e  required  2.61 r a t io  fo r  s ig n ifican ce  a t  th e  .01 le v e l 
o f confidence. Therefore, i t  may a lso  be s ta te d  th a t  s t a t i c  tra in in g  
a t  th e  extended p o sitio n  d id  s ig n if ic a n tly  improve th e  f in a l  scores 
in  the  medicine b a l l  throw t e s t  o f power.
Group IV, the  isom etric group tra in e d  a t  th e  flexed  p o s itio n , 
produced an increase o f 22.14 inches in  performance o f th e  medicine 
b a l l  throw as a  r e s u l t  o f th e  tra in in g  program. The re s u lta n t t - r a t i o  
was a lso  beyond th e  2.81 r a t io  needed fo r  th e  .01 le v e l  o f confidence.
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TABLE V
INITIAL MEAN, FINAL MEAN, MEAN OF GAINS, AND STATISTICAL 
SIGNIFICANCE OF THE DIFFERENCE BETWEEN MEANS OF GAINS 
OF FOUR GROUPS OF NICHOLLS STATE COLLEGE FRESHMEN 
PERFORMING THE MEDICINE BALL THROW
Group N
I n i t i a l
Mean
in
Inches
F in a l
Mean
in
Inches
Mean
of
Gains
SE
o f
D if.
t
S ig n if i­
cant
Level
Group I  
(Control)
24 158.91 160.81 1.90 1.27 1.48 N.S.
Group I I  
(Iso to n ic)
24 162.02 185.21 23.19 2.19 10.59 1*
Group I I I  
(Isom etric 
Extended)
24 164.61 185.21 20.61 1.66 12.42 1*
Group IV 
(Isom etric 
Flexed)
24 168.24 190.38 22.14 1.63 13.59 1*
t  needed a t  .05 = 2.07
t needed at .01 = 2.81
' (
Thus, i t  may be s ta te d  th a t  isom etric tra in in g  a t  th e  flexed  p o sitio n  
re su lte d  in  s ig n if ic a n t improvement in  th e  above-mentioned t e s t  of 
power.
I t  i s  c le a r ly  evident in  Tables IV and V, pages 60 and 63, 
th a t  Group I  (co n tro l group) d id  not show any s ig n if ic a n t improvements 
in  e i th e r  th e  b ask e tb a ll throw o r the medicine b a l l  throw. On the  
o th e r hand, each o f th e  experim ental groups (Group I I ,  Group I I I ,  and 
Group IV) d id  make gains s ig n if ic a n t a t  th e  .01 le v e l o f confidence 
in  both th e  b ask e tb a ll throw and the  medicine b a l l  throw t e s t s  of 
power. Consequently, i t  may be s ta te d  th a t  s treng th  development a t  
th e  beginning o f th e  movement, o r a t  th e  end o f th e  movement, o r 
throughout th e  e n tire  range of motion, s ig n if ic a n tly  increased  the 
power o f  th e  muscle groups involved. This was evidenced in  th e  power 
measure w ith th e  r e la t iv e ly  l ig h t  re s is tan c e  (weighted b ask e tb a ll)  
as w ell as  w ith th e  heav ier load (medicine b a l l ) .
I I I .  ANALYSIS OF VARIANCE
Analysis o f variance was used to  determine i f  th e re  were 
s ig n if ic a n t d iffe ren ces  among th e  four groups in  th e  scores obtained 
on each o f th e  v a ria b le s . In e s tab lish in g  whether to  use an a ly s is  o f 
variance o r covariance, c o e ff ic ie n ts  o f co rre la tio n  were computed by 
th e  product-moment method, between the  i n i t i a l  scores and amount o f 
gain fo r  each v a ria b le . I f  a  r e la t iv e ly  high re la tio n sh ip  e x is ts ,  i t  
means th a t  th e  f in a l  score values are considerably a ffec ted  by th e  
i n i t i a l  sco res. For example, i f  a  co rre la tio n  o f + .50 e x is ts  between
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i n i t i a l  scores and amount o f g a in s , then  i t  can be p red ic ted  th a t  
tw enty-five per cent (r^ ) o f th e  f in a l  sc o re s1 v a r ia b i l i ty  i s  due 
to  i n i t i a l  s ta tu s . When th i s  occurs then covariance i s  ind icated  in  
th e  treatm ent o f th e  d a ta  in  o rder to  s t a t i s t i c a l l y  equate th e  groups.
Conversely, when th e re  i s  l i t t l e  or.no. re la tio n sh ip  between 
i n i t i a l  scores and g a in s, covariance may be disadvantageous because 
o f a re s u lt in g  la rg e r  mean square in  th e  e r ro r  term brought about by 
th e  lo s s  o f  an ad d itio n a l degree o f freedom fo r  the  w ithin variance. 
Consequently, an a ly sis  o f variance should be employed.
For th e  v a riab les  stud ied  in  th i s  in v e s tig a tio n , the  co e ff i­
c ien ts  o f c o rre la tio n  between th e  i n i t i a l  scores and gains were very 
low, th e re fo re , an a ly sis  o f variance was used. The re s u lts  o f  the 
an a ly sis  o f variance fo r  the  supine p ress in  th e  two p o s itio n s , the 
speed o f movement t e s t  and th e  two power measures are  shown in  
Table VI.
To be s ig n if ic a n t ,  th e  F -ra tio s  needed w ith 3 and 92 degrees 
o f  freedom were 2.71 a t  th e  .05 le v e l  of p ro b a b ility , and 4.00 a t  
th e  .01 le v e l .  When s ig n if ic a n t F-ratios.. re su lte d , fu rth e r  ana ly sis  
by orthogonal comparisons was performed to  determine where, among the 
fou r groups, th e  d iffe rence  was located .
Analysis o f Variance fo r  Supine P ress S trength  in  Flexed P osition
In Table VI, th e  r e s u l t s  o f th e  an a ly sis  o f variance showed an 
F o f 86.39 which was h ighly  s ig n if ic a n t beyond th e  .01 le v e l o f  
p ro b a b ility . This F -ra tio  in d ica ted  th a t  s ig n if ic a n t d iffe ren ces
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TABLE VI
ANALYSIS OF VARIANCE FOR GAINS HADE IN STRENGTH, 
SPEED OF MOVEMENT AND POWER
Tsne o f Test
Source o f 
V ariation
Corrected
SS df
Mean
Squares _ F P
Supine Press Between 49761 3 16587
Flexed 86.39 .01
P osition Within 17688 92 192
Total 67449 95
Supine Press Between 55903 3 18634
Extended 47.78 .01
P osition Within 35897 92 390
Total 91800 95
Speed o f Between 144 3 48
Movement 56.47 .01
Within 78 92 85
Total 222 95
B asketball Between 21765 3 7255
Throw 27.17 .01
Within 24546 92 267
Total 46311 95
Medicine Between 7340 3 2447
B all 20.22 .01
Throw Within 11140 92 121
Total 18480 95
F .01 = 4-00 
F .05 = 2.71
ex isted  among the fou r groups in  th e  supine p ress  performance. In 
order to  a sce rta in  which group (o r groups) d if fe re d  from th e  o thers in  
streng th  performance, fu r th e r  an a ly sis  was necessary . With four 
groups, th ree  comparisons a re  perm issable (N -l) , th e re fo re , orthogonal 
comparisons were chosen which would provide th e  most inform ation.
The p a tte rn  fo r  th e  th ree  comparisons i s  shown below:
Group I  Group I I  Group I I I  Group IV
°1 0 +1 -1 0
C2 0 -1 -1 +2
°3 +3 -1 -1 -1
In th e  f i r s t  comparison (C^) Group I I  i s  compared with Group
I I I .  The re s u lts  a re  p resented  in  Table VII. Each comparison c a rr ie s  
one degree o f freedom and a  separate  F - te s t  i s  computed fo r  each o f 
th e  th ree  comparisons. For 1 and 92 degrees o f freedom, an F of 3*95 
i s  needed fo r  sign ificance  a t  th e  .05 le v e l and 6.92 fo r  the  .01 
le v e l of p ro b a b ility . The mean gain fo r  each o f  th e  fou r groups i s  
a lso  provided in  Table VII.
The re su lt in g  F -ra tio  o f  .39 fo r  th e  f i r s t  comparison shows 
th a t  the re  was no d iffe ren ce  between Group I I ,  th e  iso to n ic  program,
. and the  group who exercised  iso m etric a lly  in  the  extended p o sitio n  
(Group I I I ) .
Since th e re  was no d iffe ren ce  between Groups I I  and I I I ,  they  
were combined and compared w ith Group IV (iso m etric , flexed  group)
6 8
TABLE VII
ORTHOGONAL COMPARISONS OF GAINS MADE BY THE FOUR GROUPS 
OF COLLEGE FRESHMEN IN THE SUPINE PRESS 
(FLEXED POSITION)
Source of 
V ariation SS df
Mean
Square F -ra tio P
Comparison 1
(Gp. I I  vs. Gp. I l l ) 75 1 75 .39 N.S.
Comparison 2
(Gps. I I ,  I I I  v s. IV) 336 1 336 1.75 N.S.
Comparison 3
(Gps. I I ,  I I I ,  IV v s . I)
49350 1 49350 257.03 .01
Within 17688 92 192
Supine Press Flexed P osition  Mean Gains
Group I  (Control group) .63
Group I I  (Iso to n ic  group) 50.00
Group I I I  (Isom etric extended group) 52.71
Group IV (Isom etric  flexed group) 56.04
F .01 = 6 .92; F .05 = 3.95
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who had th e  h ighest mean gain  o f a l l  th e  groups. The F -ra tio  o f  1.75
fo r  th i s  comparison was a lso  not s ig n if ic a n t.
For th e  th ird  and l a s t  comparison a l lo t te d  fo r  fou r groups, i t  
was decided to  compare th e  experimental groups w ith th e  co n tro l group 
since no d iffe ren ce  was found between th e  experim ental groups. By 
consu lting  Table VI on page 66, i t  can be seen th a t  th e  between sum 
o f squares was 49350 o f th a t  amount. Obviously th en , the  s ig n if ic a n t 
F among th e  fou r groups was due to  th e  su p e rio rity  of performance o f 
th e  th ree  experim ental groups over the con tro l group. Table V II, 
page 68, shows th e  F -ra tio  from th i s  comparison o f Groups I I ,  I I I ,  
and IV w ith th e  co n tro l group to  be 257.03. This extremely high F
was because o f th e  fa c t  th a t  only 1 degree o f freedom i s  used in  each
comparison and th u s , th e  mean square i s  the  same as th e  sum of squares 
fo r  th e  p a r t ic u la r  comparison.
Therefore, the  orthogonal comparisons show th a t  th e  th ree  
experim ental groups were superio r to  th e  co n tro l group in  s ta t i c  
supine p ress  s tren g th , as measured in  th e  flexed  p o s itio n , and th a t  
th e re  were no s ig n if ic a n t d iffe ren ces among th e  th ree  experim ental 
groups.
The p lo tting  of in i t i a l ,  a lternate  weekly and f in a l supine 
press scores in the flexed position is  shown in Chart I .  I t  can be 
seen th a t there is  a sim ilar trend for the experimental groups who 
show a steady gain in strength as the investigation proceeded.
Group I ,  the control group, showed clearly  tha t there was no increase 
in the strength of the non-training group.
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CHART I
INITIAL, ALTERNATE WEEKLY, AND FINAL MEANS OF NICHOLLS STATE COLLEGE 
FRESHMEN PERFORMING THE SUPINE PRESS AT THE FLEXED POSITION
Tensile In i t ia l 2nd. 4th. 6th. 8th. Final
Pounds Test wk. wk. wk. wk. Test
205.0
202.5
200.0
197.5
195.0
192.5
190.0
187.5
185.0
182.5
180.0
177.5
175.0
172.5
170.0
167.5
165.0
162.5
160.0
157.5
155.0
152.5
150.0
147.5
145.0
142.5
140.0 
W . 5
135.0
132.5
Is  Group I  (Control group)
2: Group I I  (Iso to n ic  group)
3 : Group I I I  (Isom etric extended group)
4 : Group IV (Isom etric  flexed  group)
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Annlyn-iq o f  Variance fo r  Supine Press S trength  in  th e  Extended P o sitio n
The F -ra tio  found from an an a ly sis  o f th e  supine p ress  in  th e  
extended p o s itio n  scores ind ica ted  s ig n ific an t d iffe ren ces  among 
groups. As shown in  Table VI, page 66, the F -ra tio  was 4 7 * 7 8 , w hich  
was h igh ly  s ig n if ic a n t a t  th e  .01 le v e l o f confidence.
Orthogonal comparisons were again used to  determine th e  group 
o r groups responsib le  fo r  th e  s ig n if ic a n t d iffe re n ce . The follow ing 
orthogonal comparisons were computed:
__________________Group I  Group I I  Group I I I  Group IV
0 + 1 0  -1 
C2 0 - 1 + 2  -1
C3 +3 -1  -1  -1
F -ra tio s  of 3 .95  and 6.92 were requ ired  fo r  s ig n ifican ce  a t  
th e  .05 and .01 le v e ls  o f confidence, re sp e c tiv e ly . Comparisons o f 
supine p ress  scores a re  shown in  Table V III. In th e  f i r s t  comparison, 
th e  F -ra tio  was found hot to  be s ig n if ic a n t a t  th e  .05 le v e l o f 
confidence. F u rther te s t in g ,  comparison two, revealed  th a t  th e  F -ra tio  
was a lso  no t s ig n if ic a n t a t  th e  .05 le v e l o f confidence w hile th e  th i r d  
comparison proved h igh ly  s ig n if ic a n t (F = 142.09) a t  th e  .01 le v e l  of 
confidence. The p lo tt in g  o f th e  ana ly sis  o f i n i t i a l ,  a l te rn a te  weekly 
and f in a l  measurements in  th e  extended p o s itio n  may be observed in  
Chart I I ,  page 73.
As can be seen in  Chart I I ,  th e re  i s  a high degree o f s im ila r i ty  
to  Chart I ,  page 70, in  the  tren d  of development in  supine p ress
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TABLE VIII
ORTHOGONAL COMPARISON OF GAINS MADE BY THE FOUR GROUPS 
OF COLLEGE FRESHMEN IN THE SUPINE PRESS 
(EXTENDED POSITION)
Source o f 
V ariation SS df
Mean
Square F -ra tio P
Comparison 1 
(Gp. I I  v s . Gp. IV)
52 1 52 .13 N.S.
Comparison 2 
(Gps. I I ,  IV vs. I l l )
434 1 434 1.11 N.S.
Comparison 3
(Gps. I I ,  I I I ,  IV vs. I) 55417 1 55417 142.09 .01
Within 35897 92 390
Supine Press Extended Position 
Group I  (Control group)
Group I I  (Isotonic group)
Group I I I  (Isometric extended group)
Group IV (Isometric flexed group)
F .01 = 6 .92; F .05 = 3*95
Mean Gains 
.$3 
53.54 
60.21 
55.63
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CHART I I
INITIAL, ALTERNATE WEEKLY, AND FINAL MEANS OF NICHOLIS STATE COLLEGE
FRESHMEN PERFORMING. THE SUPINE PRESS AT THE EXTENDED POSITION
T ensile I n i t i a l 2nd. 4 th . 6 th . 8 th . F inal
Pounds Test wk. wk. wk. wk. Test
250.0
247.5
245.0
242.5
240.0
237.5
235.0
232.5
230.0
227.5
225.0
222.5
220.0
217.5
215.0
212.5
210.0
207.5
205.0
202.5
200.0
197.5
195.0
192.5
190.0
187.5
185.0
182.5
180.0
1: Group I (Control group)
2: Group I I (Iso ton ic  group)
3 : Group I I I (Isom etric extended group)
4: Group IV (Isom etric flexed  group)
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stren g th . Once ag a in , th e  experim ental groups exhib ited  a  marked 
increase in  t h e i r  s tren g th  q u o tie n t, whereas, the  co n tro l group made 
no v is ib le  change in  th e  stren g th  scores.
■Analysis of Variance fo r  Speed o f Movement Test Scores
An an a ly sis  o f  th e  speed o f movement t e s t  scores data  revealed 
an F -ra tio  th a t  in d ica ted  a  h igh ly  s ig n if ic a n t d ifference among the 
fou r groups. As shown in  Table VI, page 66, th e  F -ra tio  was 56.47 
which was w ell above th e  F -ra tio  o f  4*00 required  to  meet th e  t e s t  o f 
sign ificance a t  th e  .05 le v e l .
Employment o f orthogonal comparisons was again used to  locate  
the  d iffe ren ces . The orthogonal comparisons used were as follow s: 
i Group I  Group I I  Group H I  Group IV
C1 0 -1  +1 0
C2 +3 -1  -1  -1
For an a ly s is  o f  th e  speed o f movement perfonnance, i t  seemed 
ce rta in  th a t  th e  comparison o f  th e  th ree  experim ental groups w ith th e  
con tro l group would be h igh ly  s ig n if ic a n t as was found in  th e  compari­
sons of th e  stren g th  sco res , th e re fo re  th e  f i r s t  comparison was to  
compare Group I I  whose mean gain  was .0310 seconds with Group I I I  
whose mean gain was .0317 seconds, since th i s  represented th e  la rg e s t 
d iffe rence  between th e  experim ental groups. The re su ltin g  F -ra tio  
o f 1.38 was found to  be w ell below th e  .05 le v e l of p ro b ab ility . As 
th i s  d id  not r e s u l t  in  a s ig n if ic a n t d iffe re n c e , the  second comparison
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was between Groups I I ,  I I I ,  and IV with Group I .  The re su ltin g  F -ra tio  
of 167*18 was s ig n if ic a n t beyond th e  .01 le v e l  of confidence. The two 
comparisons used over 143 o f  th e  144 between sum of squares, th e re fo re  
any fu r th e r  comparison would be f u t i l e .
The a l te rn a te  weekly, i n i t i a l  and f in a l  speed o f movement 
scores are  g rap h ica lly  recorded in  Charb I I I .  As can be seen in  
Chart I I I ,  th e  co n tro l group produced no appreciable gains in  speed of 
movement. However, th e  experim ental groups d id  y ie ld  s ig n if ic a n t gains 
a t  the  .01 le v e l of confidence. This p o in ts  out th e  value o f system atic 
iso ton ic  o r isom etric tra in in g  programs in  th e  development o f  speed of 
movement. The data  fo r  th e  orthogonal comparisons fo r  the  speed of 
movement t e s t  are  presen ted  in  Table IX, page 77*
Analysis o f Variance fo r  th e  Baskflthftn  Throw Teat Scores
The F -ra tio  in  Table VI, page 66, computed from the an a ly s is  of 
the  b ask e tb a ll throw scores shows s ig n ific a n t d iffe rences among th e  
four t e s t  groups. /
The follow ing orthogonal comparisons design was employed to  
determine d iffe ren ces between th e  four groups in  the bask e tb a ll throw:
Group I  Group I I  Group I I I  Group IV
c1 0 - 1 + 1  0
C2 +3 -1  -1  -1
This orthogonal design i s  s im ila r to  th e  one previously  used.
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CHART III
INITIAL, ALTERNATE WEEKLY, AND FINAL MEANS OF NICHOLLS STATE COLLEGE
FRESHMEN PERFORMING THE SPEED OF MOVEMENT TEST
l/lO O th. I n i t i a l  
o f Second T e s t .
.130 
.132 
.134 
.136 
.138 
.140 
.142 
.144 
.146 
.148 
.150 
.152 
.154 
.156 
.158 
.160 
.162 
.164 
.166 
.168 
.170 
.172 
.174 
.176 
.178
2nd.
wk.
4 th .
•wk.
6 th .
wk.
8 th .
wk.
F in a l
Test
- - - - - - - - - - - - - - - - - - - fc
'
~€L . . .  .
: JZ-.
\ A
A- tr  /
z 3 /
/  *7W f  A
1: Group I  
2: Group I I  
3 : Group I I I  
4 : Group IV
(Control group)
(Iso to n ic  group)
(Isom etric extended group) 
(Isom etric flexed group)
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TABLE DC
ORTHOGONAL COMPARISON OF GAINS HADE BY THE FOUR GROUPS
OF COLLEGE FRESHMEN IN THE SPEED OF MOVEMENT TEST
Source o f 
V ariation SS d f
Mean
Sauare F -ra tio P
Comparison 1 
(Gp. I l l  vs. IV) 1 .1 1 1.17 1.38 N.S.
Comparison 2
(Gps. I I ,  I I I ,  IV v s . I) 142.1 1 142.10 167.18 .01
Within 78.0 92 .85
Speed of Movement Test Scores Mean Gains
Group I  (Control group) .0190
Group I I  (Iso to n ic  group) .0310
Group I I I  (Isom etric extended group) .0317
Group IV (Isom etric flexed  group) .0285
F .01 = 6.92; F .05 = 3 .95
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As shown in  Table X, in  th e  f i r s t  comparison Groups I I  and I I I  were 
compared and revealed an F -ra tio  o f 3*35* This was s l ig h tly  below 
th e  accepted ra t io  o f 3.95 fo r  s ign ificance  a t  th e  .05 le v e l o f confi­
dence. in  th e  second and f in a l  comparison of th i s  v a ria b le , which 
yielded  an F -ra tio  o f 77*81, th i s  was highly  s ig n ific a n t a t  th e  .01 
le v e l o f confidence. Since the sum o f squares l e f t  fo r  th e  th ird  
possib le  comparison was only . 98, no fu r th e r  comparisons were deemed 
necessary. The p lo t t in g  o f the  i n i t i a l ,  f in a l  and a lte rn a te  weekly 
b ask etb a ll throw scores are  g raph ica lly  shown in  Chart IV, page 80.
From Chart IV, i t  can be seen th a t  the co n tro l group made no 
improvement in  the  performance o f th e  b ask e tb a ll throw. The i n i t i a l  
scores were h igher than  th e  f in a l  sco res. The graph revea ls the 
delayed (fou r weeks) increase  experienced by th e  iso to n ic  tra in in g  
group. Groups I I I  and IV ( iso m etrica lly  tra in e d  a t  d if fe re n t angles) 
had an immediate improvement in  th e i r  performance in  throwing th e  
weighted b ask e tb a ll. The experim ental groups once again excelled  as 
a r e s u l t  of th e  p rescribed  tra in in g  programs.
Analysis o f Variance fo r  th e  Medicine B all Throw Test Scores
In Table VI, page 66, th e  r e s u l t s  o f th e  ana ly sis  o f variance 
showed an F o f 20.22, which was h igh ly  s ig n if ic a n t beyond the .01 
le v e l o f p ro b a b ility . This F -ra tio  ind ica ted  th a t  s ig n ific an t 
d iffe ren ces ex isted  among the  fou r groups in  th e  medicine b a l l  performance.
This, s ig n if ic a n t d iffe ren ce  between the fou r groups required 
ad d itio n a l an a ly s is . Orthogonal comparisons were again used to  lo ca te  
th e  d iffe ren ces. The orthogonal comparisons used were as  follow s:
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TAELS X
ORTHOGONAL COMPARISON OF GAINS MADE BY THE FOUR GROUPS
OF COLLEGE FRESHMEN IN THE BASKETBALL THROW
Source o f 
V ariation SS df
Mean
SauAre F -ra tio P _
Comparison 1 
(Gp. I I  v s. I l l ) 895 1 896 3.35 N.S.
Comparison 2
(Gps. I I ,  I I I ,  IV v s . I ) 20774 1 20774 77.81 • o H
W ithin 24546 92 267
Bafllfft-hhjQl Throw Test Scores 
Group I  (Control group)
Group I I  (Iso to n ic  group)
Group I I I  (Isom etric extended group)
Group IV (Isom etric flexed  group)
F .01 = 6.92; F .05 = 3*95
Mean Gains 
1 . 26 - 
30.48 
39-13 
37.27
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CHART IV
INITIAL, ALTERNATE WEEKLT, AND FINAL MEANS OF NICHOLAS STATE COLLEGE
FRESHMEN PERFORMING THE BASKETBALL THROW.
I n i t i a l 2nd. 4 th . 6 th . 8th . F ina l
Inches Test wk. wk. wk. wk. Test
340.0
337.5
335.0
332.5
330.0
327.5
325.0
322.5
320.0
317.5 
315-0
312.5
310.0
307.5
305.0
302.5
300.0
297.5
295.0
292.5
290.0
287.5
285.0
282.5
280.0
277.5
275.0
1: Group I  
2: Group I I  
3: Group I I I  
4: Group IV
(Control group)
(Iso to n ic  group)
(Isom etric  extended group) 
(Isom etric  flexed group)
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Group I  Group I I  Group I I I  Group IV
C± 0 +1 -1 0
C2 +3 -1  -1  -1
This orthogonal design i s  s im ila r  to  th e  two prev iously  used 
and the r e s u l t s  are  shown in  Table XI. In th e  f i r s t  comparison,
Groups I I  and I I I  were compared and revealed an F -ra tio  o f .66, which 
was w ell below the  required  3*95 r a t io  fo r  sign ificance  a t  th e  .05 
le v e l o f confidence. The f i n a l  comparison y ie lded  an F -ra tio  o f
60.00 which was highly s ig n if ic a n t a t  th e  .01 le v e l o f p ro b a b ility . 
A fter the  second comparison was completed, th e  sum o f squares o f the  
f i r s t  and second comparisons were to ta le d  and subtracted  from the  
between sum o f  squares. The re s u lt in g  sum of squares was te s te d  fo r  
s ign ificance  and found not to  be s ig n if ic a n t a t  th e  .05 le v e l  o f 
p ro b ab ility .
The i n i t i a l ,  a l te rn a te  weekly and f in a l  scores fo r  th e  
medicine b a l l  throw were g rap h ica lly  p lo tte d  to  i l l u s t r a t e  the progress 
experienced by the fou r groups in  th i s  study. As can be determined by 
c lo se ly  observing Chart V, page 83, th e  co n tro l group experienced non­
s ig n if ic a n t changes in  th e i r  f in a l  medicine b a l l  throw t e s t  scores.
This same tren d  appeared fo r  each o f the  v ariab les  te s te d  fo r  Group I .  
The th ree  experim ental groups, however, d id  make very s ig n if ic a n t 
gains in  th e i r  performance o f th e  medicine b a l l  throw t e s t  scores.
The iso ton ic  group (Group I I )  d id  not show as an immediate increase 
as d id  th e  two isom etric tra in e d  groups, but th e  o v e r-a ll  tren d  fo r
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TABLE X I
ORTHOGONAL COMPARISON OF GAINS HADE BY THE FOUR GROUPS
OF COLLEGE FRESHMEN IN THE MEDICINE BALL THROW
Source o f 
Variance SS df
Mean
Square F -ra tio P
Comparison 1 
(Gp. I I  v s . I l l )
79*0 1 79*44 .66 N.S.
Comparison 2
(Gps. I I ,  I I I ,  IV vs. I)
7260.0 1 7260.00 60.00 .01
Within 11140.0 92 121.00
Medicine B all Throw Test Scores Mean Gains
Group I  (Control group) 1.90
Group I I  (Iso to n ic  group) 23*19
Group I I I  (Isom etric extended group) 20.61
Group 17 (Isom etric flexed  group) 22.14
F .01 = 6.92j F .05 = 3*95
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CHART V
INITIAL, ALTERNATE WEEKLY, AND FINAL MEANS OF NICHOLLS STATE COLLEGE
FRESHMEN PERFORMING THE MEDICINE BALL THROW
I n i t i a l 2nd. 4 th . 6 th . 8 th . • F in a l
Inches Test 14k . wk. wk. wk. Test
195.0
193.0
191.0 
189.0 
187.0 
185.0 
183.0
181.0
179.0
177.0
175.0
173.0
171.0 
169.0 
167.0 
165.0 
163.0 
161.0
159.0
157.0
155.0
Is  Group I  
2: Group I I  
3 : Group I I I  
4 : Group 17
(Control group)
(Iso to n ic  group)
(Isom etric extended group) 
(Isom etric flexed  group)
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increasing  to t a l  d istance was very s im ila r . This would tend to  
su b s tan tia te  th e  hypothesis th a t  both iso to n ic  and isom etric  methods 
o f grain ing  w il l  produce power.
IV. INTEROORRELATION
In te rc o rre la tio n  was used to  examine th e  degree o f re la tio n ­
ship o f one v a riab le  to  another v a riab le  stud ied  in  th e  in v es tig a tio n . 
The c o e ff ic ie n ts  o f co rre la tio n  ranged over a  sca le  which extended 
from -.681  through .00 to  .763* A p o s itiv e  c o rre la tio n  ind icated  
th a t  la rg e  amounts of the  one v a riab le  tend to  accompany la rg e  amounts 
o f th e  o th e r; a  negative c o rre la tio n  ind ica ted  th a t  small amounts of 
one v a riab le  tend to  accompany la rg e  amounts o f th e  o th e r; and a zero 
c o rre la tio n  ind ica ted  no co n sis ten t re la tio n sh ip . The r e s u l ts  o f th e  
in te r^ c o rre la tio n  fo r  the  i n i t i a l  and f in a l  s t a t i c  s treng th  measured 
in  th e  flexed and extended p o s itio n s  to  i n i t i a l  and f in a l  speed of 
movement and power measures are  shown in  Tables XII and X III, pages 
85 and 86.
To be s ig n if ic a n t , the  r  needed w ith N-2 (94) degrees of 
freedom were .199 a t  the  .05 le v e l  o f confidence, and .259 a t  th e  .01 
le v e l.  _
R elationship  o f I n i t i a l  and F in a l S ta tic  S trength  Measured in  Flexed 
and Extended P ositions w ith Gains made in  Speed o f Movement and Power
The r e s u l t s  of the  in te rc o rre la tio n s  showed th a t  a l l  o f th e  
v ariab les  compared were highly  s ig n if ic a n t beyond th e  .01 le v e l o f
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TABLE X II
RELATIONSHIP OF INITIAL STATIC STRENGTH MEASURED IN FLEXED
AND EXTENDED POSITIONS TO INITIAL SPEED OF MOVEMENT
AND POWER MEASURES
Variable V ariable r P
I n i t i a l  S trength, 
Flexed Position
with I n i t i a l  Speed 
o f Movement -•347* .01
I n i t i a l  S trength, ... 
Flexed P osition
with I n i t i a l  Medicine 
B a ll Throw •573 .01
I n i t i a l  S trength, 
Flexed Position
with I n i t i a l  Basket­
b a l l  Throw •449 .01
I n i t i a l  S trength , 
Flexed Position
w ith I n i t i a l  S trength , 
Extended P osition .691 .01
I n i t i a l  S trength , 
Extended Position
w ith I n i t i a l  Speed 
o f Movement -.281* .01
I n i t i a l  S trength , 
Extended Position
w ith I n i t i a l  Medicine 
B a ll Throw .421 .01 /
I n i t i a l  S trength , 
Extended Position
w ith I n i t i a l  Basket­
b a l l  Throw .313 .01
r  needed a t .05 = .199
r  needed a t  .01 = .259
*Speed of movement scores were expressed in  hundredths o f a 
second; th u s, the  lower th e  score the  f a s te r  th e  movement. Therefore, 
th e  re la tio n sh ip  between s tren g th  and speed of movement were ac tu a lly  
p o s itiv e  ra th e r  than negative .
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TABLE X III
RELATIONSHIP OF FINAL STATIC STRENGTH MEASURED IN FLEXED AND
EXTENDED POSITIONS TO. FINAL SPEED OF MOVEMENT AND POWER
Variable V ariable r P
F in a l S trength, 
Flexed Position
with F in a l Speed 
o f Movement -.681* .01
F inal S trength, 
Flexed Position
with F in a l Medicine 
B all Throw .713 .01
F in a l S trength , 
Flexed Position
with F in a l Basket­
b a l l  Throw .627 .01
F ina l S trength, 
Flexed Position
with F in a l S trength , 
Extended P osition .763 .01
F in a l S trength, 
Extended P osition
with F in a l Speed 
o f Movement -.550* .01
F inal S trength, 
Extended P osition
with F in a l Medicine 
B all Throw .512 .01
F ina l S trength, 
Extended P osition
with F in a l Basket­
b a l l  Throw .474 .01
r  needed a t  .05 = .199
r  needed a t  .01 = .259
*Speed of movement scores were expressed in  hundredths o f a 
second; th u s , th e  lower the score th e  f a s te r  th e  movement. Therefore, 
the  re la tio n sh ip  between s tren g th  and speed o f movement were a c tu a lly  
p o s itiv e  ra th e r  than negative .
87
p ro b a b ility , w ith th e  f in a l  s tren g th  measures in d ica tin g  a  higher 
re la tio n sh ip . This would in d ica te  th e  g rea t importance o f  strength  
in  th e  performance o f speed o f movement and th e  two measures o f power. 
The flexed p o s itio n  had a h igher re la tio n sh ip  (-.347  and -.681) fo r  
both th e  i n i t i a l  and f in a l  s tren g th  measures to  speed o f movement 
than  did th e  extended p o sitio n  (-.2 8 1  and - .5 5 0 ). This has implica­
t io n s  as to  which p o sitio n  may be more b e n e fic ia l fo r  the  development 
o f  speed o f movement. I t  should be pointed out th a t  th e  speed of 
movement was measured in  tim e. In  o th e r words, th e  sh o rte r  the  
tim e, th e  f a s te r  th e  movement. Therefore, th ese  c o rre la tio n s  are  
a c tu a lly  p o s itiv e  in  th a t  th e  s tronger su b jec ts  moved th e  bar f a s te r  
than th e  weaker su b jec ts . Consequently, th e  s tro n g er su b je c ts ' 
scores measured in  hundredths o f  a second were lower than the  
weaker su b je c ts ' scores, and th i s  re su lted  in  a negative c o rre la tio n .
In both th e  i n i t i a l  and f in a l  analyses, s tren g th  was more 
important in  th e  measurement o f power using a heav ier ob jec t (medicine 
b a l l  throw) than w ith the  l ig h te r  ob jec t (b ask e tb a ll throw ).
R elationsh ip  of I n i t i a l  S ta tic  S trength  Measured in  Flexed and Extended 
P o sitions w ith Gains made in  Speed o f Movement and Power
In Table XIV, th e  c o e ff ic ie n ts  o f c o rre la tio n  revealed  no 
s ig n if ic a n t re la tio n sh ip s  between th e  v a riab les  compared. This was 
done to  t r y  to  determine whether i n i t i a l  s ta tu s  in  s tren g th  would have 
p red ic tiv e  value as to  gains made in  th e  v a riab les  te s te d .
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TABLE XIV
RELATIONSHIP OF INITIAL STATIC STRENGTH MEASURED IN FLEXED
AND EXTENDED POSITIONS WITH GAINS MADE IN SPEED
OF MOVEMENT AND POWER
V ariable V ariable r P
I n i t i a l  S trength , 
Flexed P osition
w ith Speed o f Move­
ment Gain .060 N.S.
I n i t i a l  S trength , 
Flexed P osition
w ith Medicine B all 
Gain .192 N.S.
I n i t i a l  S trength , 
Flexed P osition
with B asketball 
Throw Gain .116 N.S.
I n i t i a l  S trength , 
Flexed P osition
w ith Flexed S treng th  
Gain
£o•i N.S.
I n i t i a l  S trength , 
Flexed P osition
w ith Extended S trength  
Gain .058 N.S.
I n i t i a l  S trength , 
Extended P osition
w ith Speed o f  Move­
ment Gain .028 N.S.
I n i t i a l  S trength , 
Extended Position
with Medicine B all 
Gain .073 N.S.
I n i t i a l  Strength 
Extended P osition
w ith B asketball 
Throw Gain .037 N.S.
I n i t i a l  S trength , 
Extended P osition
w ith Extended S trength  
Gain -.076 N.S.
I n i t i a l  S trength , 
Extended P osition
with Flexed S trength  
Gain
<*•o•i N.S.
r  needed a t  
r  needed a t
.05
.01
= .199 
= .259
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In te rco rre la tio n a  Among th e  Gains made in  th e  V ariables o f S trength . 
Speed o f Movement and Power
The c o e ff ic ien ts  in  Table XV revealed  re la tio n sh ip  fo r  the 
f a i r ly  obvious and expected c o rre la tio n s , such as th e  extended 
streng th  with th e  flexed s tren g th  ( .2 6 6 ), and th e  medicine b a l l  throw 
w ith th e  bask e tb a ll throw (.305)* There was a lso  a  s ig n if ic a n t 
c o rre la tio n  (.05 le v e l)  between streng th  gains in  th e  extended 
p o s itio n  and gains in  the  b ask e tb a ll throw ( .2 2 ) . This i s  somewhat 
confusing. I f  th is  holds t r u e ,  i t  would suggest th e  use o f exerc ises 
in  th e  extended p o sitio n  fo r  a l ig h te r  o b je c t, y e t from examination 
o f th e  o th e r ta b le s , th e  s tren g th  in  th e  flex ed  p o s itio n  has a  h igher 
re la tio n sh ip  w ith th e  performance in  th e  b ask e tb a ll throw as w ell as 
in  th e  medicine b a l l  throw.
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TABLE XV
INTERCORRELATIONS AMONG THE GAINS MADE IN THE VARIABLES OF 
STRENGTH, SPEED OF MOVEMENT AND POWER
V ariables
Extended
Strength
Speed of 
Movement
Medicine
B all
Basket­
b a l l
Flexed
Strength .266** -.002 .112 .107
Extended
Strength — .005 .124 .222*
Speed o f 
Movement — — .002 .031
Medicine
B all — ------- ------- .305**
* .05
** .01
CHAPTER V
SUMMARY, FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS
I .  SUMMARY
I t  was th e  purpose of th i s  study to  determine th e  e f fe c ts  
o f  s t a t i c  s treng th  tra in in g  a t  two p o sitio n s  and dynamic streng th  
tra in in g  through a f u l l  range o f motion on s t a t i c  s tren g th , speed 
o f movement, and power.
The sub jec ts  fo r  th is  study were n in e ty -s ix  male studen ts a t  
N icholls S ta te  College, Thibodaux, Louisiana. The su b jec ts  were 
randomly divided in to  four tra in in g  groups of tw enty-four sub jects 
each: ( l )  Group I ,  th e  con tro l group, was te s te d  and r e - te s te d  w ith 
no in tervening  physica l a c t iv i ty ;  (2) Group I I ,  tra in e d  iso to n ic a lly  
u t i l iz in g  the  f u l l  range of motion o f th e  sp ec ified  movement; (3)
Group I I I ,  p a r tic ip a te d  in  a program of isom etric  ex e rc ise  a t  the  
extended p o sitio n  o f th e  movement; and (4) Group IV tra in e d  
iso m etrica lly  a t  th e  flexed p o s itio n  o f th e  movement.
At th e  beginning of th e  experiment, a l l  su b jec ts  were te s te d  
f o r  supine p ress s ta t i c  strength  a t  the  flexed p o s it io n , supine p ress 
s t a t i c  streng th  a t  th e  extended p o s itio n , speed o f movement, b ask e tb a ll 
throw and medicine b a l l  throw. During th e  ten  weeks o f t r a in in g  fo r  
th e  experim ental groups, each su b je c t 's  scores were recorded on 
a l te rn a te  F ridays. At th e  end of the  tra in in g  program, a l l  su b jec ts  
were re te s te d  in  an e f fo r t  to  determine whether o r  no t s ig n if ic a n t
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changes in  s ta t i c  s tren g th , speed o f movement, and power occurred 
during th e  study.
The t - t e s t  was used to  determine th e  sig n ifican ce  o f th e  
d iffe ren ce  between i n i t i a l  and f in a l  means on th e  development o f 
s t a t i c  s tren g th  a t  two p o s itio n s , speed of movement, and two te s t s  
o f  power. An ana lysis  o f variance was u t i l iz e d  to  determine i f  th e re  
were s ig n if ic a n t d iffe rences among th e  fou r groups in  the scores 
obtained on each of the  v ariab les  te s te d . For those t e s t s  where 
s ig n if ic a n t F -ra tio s  were found, fu r th e r  analyses using  orthogonal 
comparisons were employed. In add ition  to  th e  above techniques, a 
g raph ical an a ly sis  of a l te rn a te  weekly tra in in g  scores was p resen ted .
I I .  FINDINGS
The find ings of th i s  study were as fo llow s:
1 . The th ree  experim ental groups showed s ig n if ic a n t streng th
gains a t  both the  flexed  and extended p o s itio n s  of 
measurement a t  th e  .01 le v e l of p ro b a b ili ty . No s ig n if i­
cant change was found in  th e  co n tro l group fo r  e i th e r  
s treng th  measures.
2. When th e  groups were compared, a l l  th re e  experim ental
groups were superio r in  s tren g th  gains to  th e  co n tro l 
group. However, no d iffe ren ces were found among th e  
th ree  experimental groups in  s t a t i c  s tren g th  performance.
3 . The sub jects in  the  co n tro l group showed no s ig n if ic a n t
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changes in  the speed o f movement t e s t .  The experim ental 
groups, however, did show s ig n if ic a n t gains a t  th e  .01 
le v e l o f confidence in  the  speed of movement t e s t .
4. In comparing the groups, the  th ree  experim ental groups 
were superior in  speed of movement gains to  the  co n tro l 
group. However, no s ig n if ic a n t d iffe re n ce s  were found 
among th e  experimental groups in  speed o f movement 
performance.
5* Those sub jects performing iso to n ic  and isom etric  exerc ises 
showed s ig n if ic a n t gains in  performance o f th e  b ask e tb a ll 
and medicine b a l l  throw fo r  d is tan ce , w hile th e  co n tro l 
group showed no s ig n ific an t change in  th e i r  performance 
o f the  same t e s t s .
6. There was no s ig n ific an t d iffe ren ce  found in  th e  comparison
made among the experim ental groups in  th e  development o f 
power.
7. The most important find ings noted through a g raph ical
ana lysis  o f a lte rn a te  weekly scores a re  l i s t e d  as follow s:
a . The streng th  scores o f  th e  iso to n ic  group dropped
sharply a t th e  end o f the  f i r s t  two weeks o f tra in in g  
revealing  a po ssib le  fa tig u e  slump, whereas, the 
isom etric groups showed a s l ig h t ,  b u t d e f in i te  increase 
during th is  same time in te rv a l.
b . The speed of movement scores fo r  th e  f i r s t  two-week
tra in in g  period showed th e  iso to n ic  group dropped
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sharply , th e  Isom etric flexed  p o s itio n  group dropped 
s l ig h tly , while th e  isom etric extended group showed a 
d e f in ite  increase in  performance, fo r  th e  same time 
period . For th e  remainder o f  th e  tra in in g  schedule 
th e  experim ental groups continued to  improve in  per­
formance u n t i l  th e  completion of th e  study.
c . The b ask e tb a ll and medicine b a l l  throw scores o f the
two isom etric groups showed a  marked increase a t  the  
end o f the  i n i t i a l  two weeks o f t r a in in g , whereas, the 
iso to n ic  group showed a very s l ig h t  improvement fo r  
th e  same period o f tra in in g . A ll th ree  experim ental 
groups showed an increase th e re a f te r ,  u n t i l  th e  
ex p ira tio n  o f th e  experim ental period .
d . The s tren g th , speed o f movement, b ask e tb a ll and medicine
b a l l  throw scores fo r  th e  co n tro l group increased very 
l i t t l e  from the  i n i t i a l  to  th e  f in a l  t e s t  scores.
8. The strengbh o f the  muscle groups involved, measured a t  both
th e  approximate beginning and ending p o s itio n s  o f a  move­
ment, were s ig n if ic a n tly  co rre la ted  w ith th e  speed of th a t 
movement and th e  power w ith a r e la t iv e ly  l ig h t  and 
re la t iv e ly  heavy o b je c t.
9. The s tren g th  measure a t  th e  s ta r t in g  (flexed) p o s itio n  of
th e  movement had a h igher c o rre la tio n  w ith th e  measures 
o f speed and power than  d id  the  s tren g th  o f  th e  muscle 
groups measured a t  th e  ending (extended) p o s itio n .
10. No s ig n ific a n t c o rre la tio n  was found between i n i t i a l  s ta tu s
o f s tren g th , e i th e r  in  th e  flexed  o r th e  extended posi­
t io n s , with gains made in  th e  speed and power as measured 
in  th is  study.
11. No s ig n if ic a n t c o rre la tio n  was found between gains made in
s tren g th , e i th e r  extended o r flex ed , w ith gains made in  
speed o r  the  medicine b a l l  throw. A s ig n ific a n t 
c o rre la tio n  a t  th e  .05 le v e l was found between extended 
s tren g th  gains and power measured by th e  bask e tb a ll 
throw. Also, s ig n if ic a n t co rre la tio n s  were found between 
gains made in  flexed  and exbended stren g th  and gains made 
between medicine b a l l  and b ask e tb a ll throw.
I I I .  CONCLUSIONS
Within the  lim ita tio n s  o f t h i s  study, th e  follow ing conclusions 
appear to  be ju s t i f ie d :
1. S ta tic  s tren g th  measured e i th e r  a t  th e  beginning o r a t  th e  
end o f a  p a r t ic u la r  movement may be s ig n if ic a n tly  
increased  by isom etric  t r a in in g  a t  e i th e r  o f th e  two 
p o s itio n s  with equal e ffec tiv en e ss , in  ad d itio n , 
p rogressive re s is ta n c e  ex erc ises  using sub-maximal loads 
applied  throughout th e  e n t ire  range o f th e  movement i s  as 
e ffe c tiv e  in  developing s ta t i c  s tren g th  a t  e i th e r  p o sitio n  
as are th e  sp e c if ic  isom etric  ex e rc ise s .
An Increase in  s tren g th  o f th e  muscles involved in  a 
movement produces a s ig n if ic a n t increase in  th e  speed 
o f th a t  movement. The method o f developing s tren g th , 
whether by re s is ta n c e  applied  throughout th e  e n tire  
movement, o r isom etric  exerc ises a t  the beginning 
and/or end o f the  movement, apparen tly  i s  not a major 
fa c to r .
A s ig n if ic a n t increase  in  power, measured by throwing a 
weighted o b jec t fo r  maximum d is tan ce , may be brought 
about through an increase  in  s tren g th  of the  muscles 
involved. S trength  developed through isom etric exerc ise  
a t  the  in i t i a t io n  o f th e  se lec ted  movement, o r  a t  th e  
end of th e  movement, o r iso to n ic  exercise involving the  
e n tire  range o f movement, a re  a l l  equally  b e n e f ic ia l in  
increasing  power reg ard less  o f whether th e  weighted ob ject 
thrown i s  r e la t iv e ly  l ig h t  o r  heavy.
Apparently, s tren g th  a t  th e  beginning o f the movement ( in  
th i s  case the  flexed  position)- i s  o f more importance than 
th e  streng th  a t  th e  end o f th e  movement (extended p o sitio n ) 
in  the  speed o f  th a t  movement and th e  power o f th a t  movement 
using e i th e r  a  r e la t iv e ly  l ig h t  and/or heavy p ro je c t i le .  
However, th e re  i s  a  s l ig h t  in d ica tio n  th a t  an increase 
in  the  s tren g th  a t  th e  end o f th e  movement may b rin g  about 
more improvement in  power in  using a  l ig h te r  o b jec t than  
w il l  an increase  of s tren g th  in  th e  beginning o f th e  movement.
IV. RECOMMENDATIONS
F urther s tu d ies  to  determine the in fluences o f isom etric  
tra in in g  on o th e r physica l fa c to rs  such as f l e x ib i l i ty ,  a g i l i ty ,  
balance and rhythmics would be o f value.
SELECTED BIBLIOGRAPHY
SELECTED BIBLIOGRAPHY
A. BOOKS
Bunn, John W. S c ie n tif ic  P rin c ip le s  o f Coaching. Englewood C l if f ,  
New Jersey : P ren tice -H all, I n c . ,  I960.
C larke, H. Harrison. A Manual: Cable-Tension S trength T ests . 
Chicopee, M assachusetts: Brown-Murphy Company, 1953*
Dorland, W. A. Norman. The American I l lu s t r a te d  Medical D ictionary. 
Philadelph ia and London: W. B. Saunders Company, 1942.
G a rre tt, Henry E. S ta t i s t ic s  in  Psychology and Education. F if th  
e d itio n . New York: David McKay Coup any, In c .,  1962.
Mathews, Donald K. Measurement in  P hysical Education. Philadelphia: 
W. B. Saunders Company, 1963*
McCloy, Charles H. Tests and Measurement in  Health and Physical 
Education. New York: Appleton-Centuxy-Crofts, I n c .,  1954*
S c o tt, M. Gladys, Chairman. Research Methods Applied to  Health. 
Physical Education. and R ecreation . Washington: American 
A ssociation fo r  H ealth, P hysica l Education and R ecreation, 1949*
B. PERIODICALS AND PUBLICATIONS
B a ll, J e rry , George Q. Rich and E a rl L. W allis. "E ffects o f Isom etric 
Training on V ertica l Jumping." The Research Q uarterly . XXXV 
(1963), 231-235.----------------------------------------- ------------
Berger, Richard A. "Comparison o f S ta t ic  and Dynamic S trength 
Increases,"  The Research Q uarterly . XXXIII (1962), 329-333*
_. "E ffects o f Dynamic and S ta t ic  Training on V ertic a l Jumping
A b ility ,"  The Research Q uarte rly . XXXIV (1963), 419-424*
_. "Comparison Between S ta t ic  Training and Various Dynamic
Training Programs," The Research Q uarterly . XXXIV (1963), 131-135*
Capen, Edward K. "The E ffec t o f System atic Weight Training on Power, 
S trength  and Endurance," The Research Q uarterly . XXI (May, 1950), 
S3-92.
99
100
Chui, Edward F . nThe E ffec t o f  System atic Weight Training on A th le tic  
Power,” The Research Q uarterly . XXI (October, 1950), 188-194*
. “E ffec t o f Isom etric and Dynamic Weight Training Exercises 
Upon Strength and Speed o f Movement,” The Research Q uarterly .
XXXV (1964), 246-257.
Henry, F ranklin  and David C larke. “Neuromotor S p ec if ic ity  and
Increased Speed From S treng th  Development,” The Research Q uarterly . 
XXXII (October, 1961), 135-325.
_______ and J .  D. W hitley. "R elationship  Between Indiv idual D ifferences
in  S trength , Speed, and Mass in  an Arm Movement,” The Research 
Q uarterly . XXXI ( i 960) ,  24-
H ettinger, Theodore and E. A. M uller. "M uskelleistung and Muskel- 
tra in in g ,"  A rbeitsphvsio log ie . IV (1953), 111-116.
Hooks, Gene. "Weight T raining in  B aseball,"  A th le tic  Journal. XL 
(December, 1959), 42-44.
Masley, John and o th e rs . "Weight T raining in  R elation  to  S treng th , 
Speed, and C oordination ," The Research Quarterly. XXIV (October,
1953), 308-315.
Mathews, Donald K. and Robert Kruse. "E ffects o f Isom etric and
Isotonic E xercises on Elbow Flexor Muscle Groups,” The Research 
Q uarterly. XXVIII (March, 1957), 26.
McCloy, Charles H. "Weight T ra in ing ,"  Saskatchewan R ecreation7  
Government A dm inistration B uilding, Regina, Canada, F a l l ,  1956.
P. 2 .
P ierson , W. R. and P. J .  Rasch. "Isom etric S trength  as a Factor in  
Functional Muscle T estin g ,"  American Journal o f Physical Medicine. 
XLII (1963), 205-207.
• . "Strength and Speed," P ercep tual and Motor S k i l la . XIV 
(1962), 144.
Rasch, P h ilip  J .  and L. E. Morehouse. "E ffect o f S ta tic  and Dynamic 
Exercises on Muscular S trength  and Hypertrophy," Journal of 
Applied Physiology. XI (1957), 29-34.
S ta te , Oscar. "Weight T raining fo r  A th le tic s ."  London: Amateur 
A thletic A ssociation , 1955. P. 85.
S teinhaus, Arthur H. "The Science o f Educating the  Body." B erlin : 
Brandenbrgishch Buchrucerei and V erlg asan tsa lt, G.M.B.H.,
1936. P. 218.
1
V,
101
W ilkin, Bruce M. "The E ffe c t 'o f  Weight Training on Speed o f Movement," 
The Research Q uarterly . XXIII (October, 1952), 361-369.
Wolbers, Charles P. and Frank 0. S i l l s .  "Development o f S trength  in  
High School Boys by S ta tic  Muscle C ontractions," The Research 
Q uarterly . XXVII (Deczmber, 1956), 446.
Zorbas, William and P e te r Karpovich. "The E ffec t o f  Weight L if tin g  
Upon th e  Speed o f Muscular C ontractions."  The Research Q uarterly . 
XXII (May, 1951), 145-148.
C. UNPUBLISHED MATERIALS
Asa, Maxim M. "The E ffec ts  o f Isom etric and Iso ton ic  Exercise on th e  
Strength o f S k e le ta l Muscle." Unpublished D octoral d is s e r ta tio n , 
S p ring fie ld  College, S p rin g fie ld , M assachusetts, 1959*
Bergeron, P h ilip  C. "A Comparison o f the  E ffec tiveness o f System atic 
Weight T raining and Isom etric Exercise in  the  Development o f 
Strengbh and Muscle G irth ."  Unpublished study, Louisiana S ta te  
U niversity , 1963.
C arl, Harland. "The E ffec t o f Weight Training E xercises on th e
Jumping A b ility  o f  B asketball P lay ers ."  Unpublished Seminar paper, 
U niversity  o f Wisconsin, Madison, 1958*
.Davis, Jack F . "The E ffec t o f Weight Training on Speed in  Swimming 
th e  Crawl S troke ."  Unpublished M aster's th e s is ,  U niversity  o f 
Iowa, Iowa C ity , Iowa, 1951*
Dekan Timing Devices, Glen E lly n , I l l in o i s .
Ehdres, John P. "The E ffec t o f  Weight Training Exercises Upon th e  Speed 
of Muscular Movement." Unpublished M aster's th e s is ,  U niversity  of 
Wisconsin, Madison, 1953)*
K ella r, Elden P. "A Study o f th e  R elationship  of S trength  and Weight 
to  A b ility  in  th e  Running High Jump." Unpublished M aster's  th e s is ,  
U niversity  o f Iowa, Iowa C ity , 1951 •
Knudtson, Paul 0 . "A Study o f th e  E ffec t of Weight Training and
Jumping E xercises on th e  Jumping A b ility  o f G ir l B asketball P lay e rs ."  
Unpublished Master o f A rts th e s is ,  S ta te  U niversity  o f Iowa, Iowa 
C ity , 1957-
102
Kruse, Robert D. "The E ffec ts  o f Varying Frequencies o f T raining 
Sessions Upon th e  S trength  o f th e  ElbovnFlexor Muscle Group." 
Microcarded D octoral d is s e r ta tio n , S pring fie ld  College,
S p rin g fie ld , M assachusetts, 1956.
Meadows, Paul. "E ffect o f Iso ton ic  and Isom etric Muscle C ontraction 
Training on Speed, Force and S treng th ."  Unpublished D octoral 
d is s e r ta t io n , U niversity  o f I l l i n o i s ,  1959*
M ichael, Charles E. "The E ffec ts  o f Isom etric Contraction E xercises 
on Reaction and Speed o f Movement Time." Unpublished D octoral 
d is s e r ta t io n , Louisiana S ta te  U niversity , 1963*
Minor, Donald. "The E ffec t of Weight Training on the  Throwing Power 
o f  High School Baseball P lay e rs ."  Unpublished M aster's  th e s i s ,  
U niversity  of W isconsin, Madison, 1956.
M itch e ll, Edward P. "The E ffec t o f a. Weight Training Program on th e  
R etarding o f Excess Weight on Performance o f Selected A c tiv i t ie s ."  
Unpublished D octoral d is s e r ta tio n , U niversity  of Iowa, Iowa C ity , 
1955.
Munroe, Richard A. "The E ffec t o f Systematic Weight T raining on th e  
Performance o f Beginning B asketball P layers ."  Unpublished 
M aster 's  th e s is ,  U niversity  o f I l l i n o i s ,  Urbana, 1956.
R oberts, John A. "A Comparison o f the E ffectiveness o f  Two Methods 
o f T raining Upon th e  Jumping A b ility  o f B asketball P lay e rs ."  
Unpublished Master o f A rts th e s is ,  S ta te  U niversity  o f Iowa,
Iowa C ity , Iowa, 1956.
Swegan,. Donald B. "The Comparison o f S ta tic  Contraction w ith Standard 
Weight T raining in  E ffec t on C ertain  Movement Speeds and Endurances." 
Unpublished D octoral D isse rta tio n , The Pennsylvania S ta te  
U niversity , S ta te  College, Pennsylvania, 1957*
Weiake, Keim it. "The Comparative E ffec t o f Various Types o f T raining 
on th e  Jumping A b ility  o f B asketball P layers."  Unpublished 
Seminar paper, U niversity  o f Wisconsin, Madison, 1959*
APPENDICES
104
APPENDIX A 
SUBJECT'S PERSONAL DATA SHEET
NAME
STUDENT CLASSIFICATION,
INITIAL WEIGHT________
FINAL WEIGHT
LBS.
LBS;
GROUP (C irc le  one) I ,  I I ,  I I I ,  IV
_______  AGE_______________
______ IN.
_______IN.
INITIAL HEIGHT, 
FINAL HEIGHT
STRENGTH MEASUREMENT PROGRESSION CHART. 
P o sitio n  M easured:
I n i t ia l 2nd. 4 th . 6 th . 8 th . F in a l
1 . F lexion -
2 . E xtension
POWER MEASUREMENT PROGRESSION CHART. 
E xercise Involved:
1 . B ask etb all
*
2 . M edicine
SPEED OF MOVEMENT PROGRESSION CHART. 
E xercise Involved:
I n i t i a l  2nd. 4 th . 6 th . 8 th . F in a l
1 . E xtension
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APPENDIX B
ILLUSTRATION OF SUPINE PRESS, FLEXED POSITION
This picture shows a top view of a demonstration an the flexed
position for the Supine Press utilizing the Iso-scale and platform.
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APPENDIX C
ILLUSTRATION OF SUPINE PRESS, EXTENDED POSITION
t
This picture shows a top view of a demonstration in the extended
position for the Supine Press utilizing the Iso-scale and platform.
APPENDIX D
ILLUSTRATION OF SPEED OF MOVEMENT TEST, STARTING POSITION
This picture shows a front view of a demonstration in the
starting position for the Speed of Movement Test.
APPENDIX E
ILLUSTRATION OF MEDICINE BALL THROW, EXTENDED POSITION
This picture shows a side view of a demonstration in the
extended (follow through) position for the medicine ball throw, using
a forty-five degree inclined bench.
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APPENDIX F
INITIAL AND FINAL SCORES OF NICHOLLS STATE COLLEGE FRESHMEN
PERFORMING THE SUPINE PRESS AT THE FLEXED POSITION
ON THE ISO-SCALE FOR GROUP I (CONTROL GROUP)
Subject I n i t ia l  Score F in a l Score
1 190 200
2 120 125
3 100 115
4 130 135
5 100 105
6 110 105
7 180 185
. 8 105 105
9 120 115
10 75 80
11 85 90
12 100 100
13 160 145
14 110 95
15 135 130
16 130 140
17 145 140
18 160 150
19 155 160
20 180 160
21 170 185
22 180 170
23 210 220
24 180 190
T otal 3330 3345
Mean 138.75 139.38
*Score8 are measured in tensile pounds.
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APPENDIX G
INITIAL, ALTERNATE WEEKLY, AND FINAL SCORES OF NICHOLLS STATE COLLEGE
FRESHMEN PERFORMING THE SUPINE PRESS AT THE FLEXED POSITION
ON THE ISO-SCALE-FOR GROUP II (ISOTONIC GROUP)
I n i t ia l A lte rn a te  Weekly Scores (F lexion)
S ubject Score 2nd.uk. 4 th .u k . 6 th .uk:. 8bh.uk. F in a l Score
1 165 160 170 180 190 210
2 130 125 140 150 160 170
3 170 160 155 180 190 205
4 140 135 125 165 175 185
5 175 160 175 190 200 205
6 205 210 220 225 230 235
7 160 145 175 200 210 220
8 170 170 195 205 210 215
9 110 95 130 150 190 195
10 140 130 145 160 170 195
11 120 125 140 155 170 175
12 140 125 155 170 180 185
13 125 130 140 165 185 190
14 145 140 150 185 195 205
15 120 100 130 150 165 175
16 120 105 130 145 155 165
17 150 130 155 170 185 215
18 100 90 105 125 135 160
19 135 120 155 165 175 195
20 125 130 140 145 150 170
21 150 155 165 175 190 215
22 215 190 220 230 235 250
23 90 80 90 100 110 120
24 205 200 215 225 235 250
T o tal 3505 3310 3720 4H 0 4390 4705
0
Mean 146.04 137.92 155.00 171.25 182.92 196.04
^S co res a re  m easured in  t e n s i l e  pounds.
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AFPENDDC H
INITIAL, ALTERNATE WEEKLY, AND FINAL SCORES OF NICHOLLS STATE COLLEGE
FRESHMEN PERFORMING THE SUPINE PRESS AT THE FLEXED POSITION
ON THE ISO-SCALE FOR GROUP III (ISOMETRIC EXTENDED GROUP)
I n i t ia l A lte rn a te  Weekly Scores (E xtension)
S ubject Score 2nd.wk. Ath.wk. 6 th .x k . 8 th .u k . F in a l Score
1 105 115 125 130 140 145
2 185 190 200 215, 220 225
3 150 135 155 180 185 190
4 95 100 110 125 135 145
5 135 140 145 160 175 180
6 190 170 185 215 225 230
7 120 130 160 170 180 190
S 125 130 185 190 200 205
9 90 95 130 135 140 145
10 130 120 155 175 180 190
11 110 110 150 165 170 175
12 110 120 155 170 180 190
13 160 145 170 210 215 220
14 150 155 170 185 185 190
13 85 - 80 105 150 150 155
16 140 145 150 155 170 180
17 150 140 160 165 170 175
IS 125 120 140 155 170 180
19 120 165 170 195 205 210
20 195 190 220 230 235 230
21 160 130 170 200 195 205
22 130 135 145 150 160 165
23 140 120 150 170 185 195
24 160 170 180 190 200 210
T o tal 3260 3250 3785 4185 4370 4525
Mean 135.83 135.42 157.71 174.38 182.08 188.54
*Scores are measured in tensile pounds.
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APPENDIX I
INITIAL, ALTERNATE WEEKLY, AND FINAL SCORES OF NICHOLLS STATE COLLEGE
FRESHMEN PERFORMING THE SUPINE PRESS AT THE FLEXED POSITION
ON THE ISO-SCALE FOR GROUP IV (ISOMETRIC FLEXED GROUP)
I n i t ia l A lte rn a te  Weekly Scores (F lexion)
Subject Score 2nd.wk. Ath.wk. 6th.w k. 8 th . wk. F in a l Score
1 120 130 145 165 170 180
2 115 130 165 170 185 190
3 110 100 130 140 160 155
4 1£5 165 190 205 215 220
5 170 145 180 190 210 225
6. 170 145 175 200 215 220
7 150 135 155 165 170 175
8 205 220 225 250 270 280
9 140 145 150 185 195 205
10 170 200 205 215 225 230
11 140 150 175 190 185 205
12 140 145 160 170 180 185
13 150 155 175 170 180 190
14 105 115 125 160 165 160
15 150 155 165 175 190 20 5
16 100 120 140 155 160 165
17 70 80 95 110 115 120
18 175 180 195 205 210 215
19 155 160 185 200 215 220
20 140 155 190 215 220 230
21 175 195 205 225 240 255
22 140 135 150 165 180 190
23 150 160 175 180 190 200
24 205 215 225 235 240 255
T o tal 3530 3635 4080 4440 4685 4875
Mean 147.09 151.46 170.00 183.33 195.21 203.13
*Scores are measured In tensile pounds.
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APPENDIX J
INITIAL AND FINAL SCORES OF NICH0U5 STATE COLLEGE FRESHMEN
PERFORMING THE SUPINE PRESS AT THE EXTENDED POSITION
ON THE ISO-SCALE FOR GROUP I (CONTROL GROUP)
Sub.iect I n i t ia l  Score F in a l Score
1 250 260
2 205 215
3 220 230
4 210 215
5 150 W
6 145 150
7 220 215
8 130 135
9 200 195
10 100 100
11 100 105
12 180 185
13 200 200
14 175 165
15 155 160
16 160 155
17 200 205
18 200 200
19 200 200
20 240 230
21 270 260
22 200 205
23 250 245
24 230 235
T o ta l 4590 . 4610
Mean 191*25 192.08
*Scores are measured in tensile pounds*
APPENDIX K T
INITIAL, ALTERNATE WEEKLY, AND FINAL SCORES OF NICHOLLS STATE COLLEGE
FRESHMEN PERFORMING THE SUPINE PRESS AT THE EXTENDED POSITION
ON THE ISO-SCALE FOR GROUP II (ISOTONIC GROUP)
I n i t ia l A lte rn a te  Weekly Scores (E xtension)
S ub ject Score 2nd .iik . Ath.wk. 6 th .u k . 8 th . ilk . F in a l Score
1 210 200 225 230 245 260
2 175 170 195 205 210 215
3 200 175 210 225 230 235
4 205 180 195 215 225 240
5 200 190 215 210 220 230
6 220 235 245 270 300 330
7 205 200 210 240 265* 280
S 220 250 250 260 260 295
9 140 135 195 220 230 245
10 250 235 255 270 285 295
11 170 180 190 200 205 210
12 190 180 195 200 . 210 215
13 170 175 190 205 220 235
14 205 195 215 230 245 255
15 170 155 175 " 185 195 205
16 190 180 205 215 230 235
17 225 190 235 245 250 260
18 " 170 150 175 190 200 210
19 180 170 190 205 215 225
20 175 175 180 190 195 200
21 180 185 195 205 . 215 225
22 240 250 265 280 295 315
23 140 135 150 170 190 200
24 220 225 240 265 290 320
T o ta l 4650 4515 4995 5330 5645 5935
Mean . 193-75 188.13 208.13 222.08 235.21 247.29
^Scores are measured In tensile pounds.
/
V .
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APPENDIX L
INITIAL, ALTERNATE WEEKLY, AND FINAL SCORES OF NICHOLLS STATE COLLEGE
FRESHMEN PERFORMING THE SUPINE PRESS AT THE EXTENDED POSITION
ON THE ISO-SCALE FOR GROUP III (ISOMETRIC EXTENDED GROUP)
In it ia l A lternate Weekly Scores (Flexion)
Subject Score 2nd.wk. Ath.wk,> 6th.wk. 8th.uk. F inal Score
1 170 175 185 190 205 220
2 290 280 295 315 325 335
3 170 175 190 200 210 220
4 115 130 145 155 160 180
5 185 185 195 210 215 225
6 215 210 230 245 250 255
7 165 175 190 200 210 220
S 150 180 205 220 225 235
9 150 160 185 195 200 205
10 205 195 215 230 245 260
11 135 140 160 190 195 205
12 140 150 170 205 210 220
13 260 240 255 275 305 315
14 170 180 195 200 225 235
15 150 135 180 215 225 230
16 170 200 205 230 230 240
17 200 205 230 240 250 260
18 250 235 255 270 280 295
19 155 190 200 230 235 240
20 220 215 235 245 240 260
21 200 205 230 235 250 280
22 180 190 195 205 215 220
23 170 195 215 220 225 235
24 245 255 280 295 305 305
Total 4460 4600 5040 5415 5635 5895
Mean 185.83 191.67 210.00 225.63 234.79 245.63
♦Scores are measured in tensile pounds.
i
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APPENDIX M
INITIAL, ALTERNATE WEEKLY, AND FINAL SCORES OF NICHOLLS STATE COLLEGE
FRESHMEN PERFORMING THE SUPINE PRESS AT THE EXTENDED POSITION
ON THE ISO-SCALE FOR GROUP IV (ISOMETRIC FLEXED GROUP)
I n i t ia l A ltern ate  Weekly Scores (E xtension)
S ubject Score 2nd.-wk. Ath.wk. 6th.w k. 8th.W k. F in a l Score
1 170 185 200 210 215 225
2 165 180 185 215 230 255
3 120 140 165 170 200 195
4 225 195 235 250 260 270
5 205 180 220 235 240 250
6 210 180 210 225 235 240
7 205 175 195 220 225 235
8 245 290 355 350 370 390
9 160 180 190 200 210 215
10 260 265 270 290 305 310
11 190 210 215 220 240 260
12 240 240 230 250 260 265
13 200 210 225 245 250 260
14 150 170 195 200 210 230
15 255 220 250 260 275 280
16 115 145 155 170 180 185
17 110 115 120 130 135 335
18 205 210 220 230 235 245
19 175 190 210 215 225 230
20 200 215 230 240 245 260
21 250 255 270 280 290 300
22 160 165 180 190 200 210
23 175 185 190 205 210 215
24 120 145 155 170 180 185
T o tal 4510 4645 5070 5370 5625 5845
Mean 187*91 193.54 211.25 223.75 234.37 243.54
*Scores are measured in tensile pounds.
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APPENDIX N
INITIAL AND FINAL SCORES OF NICHOLLS STATE COLLEGE FRESHMEN 
PERFORMING THE SPEED OF MDVEMENT TEST AS MEASURED BY THE 
AUTOMATIC PERFORMANCE ANALYZER FOR GROUP I  
(CONTROL GROUP)
S ubject I n i t ia l  Score F in a l Score
1 .170 .165
2 .200 .195
3 .150 .165
4 .170 .165
5 .210 .200
6 .160 .155
7 .170 .165
8 .190 .185
9 .145 .150
10 .170 .170
11 - .190 .195
12 .190 .200
23 .150 .150
14 .190 .185
15 .155 .160
16 .140 .150
17 .160 .165
18 .165 .170
19 .155 .165
20 .140 .150
21 .135 .140
22 .160 .160
23 .160 .155
24 .235 .145
T o tal 3.960 4.005
Mean .165 .166
^Scores are measured in l/lOOths of a second.
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APPENDIX 0
INITIAL, ALTERNATE WEEKLY, AND FINAL SCORES OF NICHOLLS STATE COLLEGE 
FRESHMEN PERFORMING THE SPEED OF MOVEMENT TEST AS MEASURED BY THE 
AUTOMATIC PERFORMANCE ANALYZER FOR GROUP I I  (ISOTONIC GROUP)
I n i t ia l A lte rn a te Weekly 00
i11 F in a l
S ubject Measurement 2nd.uk. 4 th .u k . 6 th .u k . 8 th .u k . Measurement
1 .150 .150 .145 .130 .120 .115
2 .180 .200 .190 .175 .165 .165
3 .150 .190 .165 .145 .135 .125
4 .180 .195 .185 .155 .150 .150
5 .175 .180 .165 .160 .150 .145
6 .165 .160 .155 .150 .145 .140
7 .155 .150 .140 .135 .125 .125
8 .155 .150 .145 .140 .135 .120
9 .165 .170 .145 .135 .130 .120
10 .140 .135 .130 .120 .115 .115
11 .155 .165 .150 .145 .140 .135
12 .180 .180 .155 .150 .145 .145
13 .165 .160 .155 .145 .140 .140
14 .165 .160 .145 .130 .120 .110
15 .180 .185 .180 .170 .160 .150
16 .180 .165 .165 .155 .150 .145
17 .170 .175 .160 .150 .140 .130
18 .155 .180 .145 .140 .140 .135
19 .150 .160 .155 .140 .135 .130
20 .155 .160 .155 .145 .140 .140
21 .170 .190 .160 .155 .150 .140
22 .185 .180 .150 .140 .145 .145
23 .185 .180 .160 .155 .150 .145
24 .145 .140 .135 .130 .130 .125
T o tal 3.955 4.060 3.735 3.495 3.335 3.235
Mean .164 .169 .155 .145 .139 .134
^Scores are measured in 1/lOOths of a second.
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APPENDIX P
INITIAL, ALTERNATE WEEKLY, AND FINAL SCORES OF NICHOLLS STATE COLLEGE 
FRESHMEN PERFORMING THE SPEED OF MOVEMENT TEST AS MEASURED BY THE 
AUTOMATIC PERFORMANCE ANALYZER FOR GROUP I I I  
(ISOMETRIC EXTENDED GROUP)
I n i t ia l A lte rn a te Weekly Measurements F in a l
S ubject Measurement 2nd.xk. Ath.vjk. 6 th . tic . 8bh.wk. Measurement
1 .160 .165 .160 .155 .150 .140
2 .180 .170 .175 .160 .150 .150
3 .165 .160 .155 .150 .155 .145
4 .185 .180 .170 .165 .165 .165
5 .200 .190 .185 .170 .165 .165
6 .160 .145 .135 .130 .125 .120
7 .155 .160 .145 .140 .130 .120
8 .165 .160 .150 .145 .140 .130
9 .180 .170 .150 , .140 .145 .140
10 .180 .160 .150 .145 .140 .135
11 .165 .150 .145 .140 .130 .125
12 .190 .170 .145 .155 .150 .145
13 .165 .180 .170 .145 .130 .125
14 .165 .170 .160 .155 .150 .145
15 .155 .155 .150 .145 .135 .130
16 . .155 .150 .145 .130 .125 .120
17 .165 .160 .150 .150 .140 .135
18 .165 .175 .160 .155 .150 .140
19 .155 .150 .140 .145 .140 .130
20 .165 .145 .140 .135 .130 .125
21 .165 .160 .160 .155 .135 .140
22 .165 .150 .145 .135 .125 .120
23 .165 .160 .150 .145 .140 .140
24 * .165 .160 .150 .145 .150 .145
T o tal 4.035 3.895 3.685 3.535 3.395 3.275
Mean .168 .162 .153 .147 .141 .136
^Scores are measured in l/lOOths of a second.
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APPENDIX Q
INITIAL, ALTERNATE WEEKLY, AND FINAL SCORES OF NICHOLLS STATE COLLEGE 
KRESHMEN PERFORMING THE SPEED OF MOVEMENT TEST AS MEASURED BY THE 
AUTOMATIC PERFORMANCE ANALYZER FOR GROUP IV 
(ISOMETRIC FLEXED GROUP)
I n i t ia l A ltern ate Weekly Measurements F in a l
S ubject Measurement 2nd.uk. A th.uk. 6 th .u k . 8 th .u k . Measurement
1 .170 .170 .160 .155 .155 . .155
2 .185 .200 .190 .170 .165 .160
3 ,15a .150 .140 .130 .135 .125
4 .165 .155 .150 .140 .130 .125
3 .155 .160 .145 .140 .135 .130
6 .165 .180 .150 .140 .135 .130
7 .160 .155 .150 .140 .150 .140
8 .150 .150 .135 .120 .115 .110
9 .150 .150 .155 .125. .130 .125
10 .155 .150 .140 .145 .130 .125
11 .165 .170 .160 .150 .130 .130
12 .145 .150 .150 .140 .130 .130
13 .160 .150 .145 .130 .135 .130
14 .180 .160 .155 .135 .130 .125
15 .165 .150 .140 .135 .130 .125
16 .150 .155 .150 .145 .140 .140
17 .180 .175 .165 .160 .150 .145
18 .180 .180 .165 .160 .145 .150
19 .160 .155 .145 .140 .130 .125
20 .155 .150 .150 .145 .140 .140
21 .135 .160 .130 .135 .125 .120
22 .180 .185 .170 .160 .155 .150
23 .180 .190 .165 .150 .145 .140
24 .145 .150 .150 .140 .130 .125
T o tal 3.885 3.900 3.655 3.430 3.295 3.200
Mean .161 CM• .152 .142 .037 .133
*Scores are measured in l/lOOths of a second.
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APPENDIX R
INITIAL AND FINAL SCORES OF NICHOLLS STATE COLIEGE FRESHMEN
PERFORMING THE BASKETBALL THROW FROM A PORTT-FIVE DEGREE
INCLINED BENCH FOR GROUP I (CONTROL GROUP)
S ubject I n i t ia l  Score F in a l Score
1 269.25 272.00
2 241.00 243.75
3 263.00 265.25
4 310.00 312.50
5 210.50 213.00
6 268.75 278.00
7 313.50 315.00
8 238.00 240.75
9 333.25 321.00
10 237.00 241.25
11 265.25 270.00
12 199.00 198.25
13 340.75 338.75
14 234.00 240.00
15 255.75 265.00
16 262.00 285.50
17 288.50 286.00
18 310.75 299.50
19 315.75 308.25
20 245.50 243.00
21 342.00 346.00
22 328.00 333.00
23 328.50 330.00
24 380.50 385.00
T o tal . 6800.50 6830.75
Mean 283.35 284.61
*Scores are measured in inches.
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APPENDIX S
INITIAL, ALTERNATE WEEKLY, AND FINAL SCORES OF NICHOLLS STATE COLLEGE
FRESHMEN PERFORMING THE BASKETBALL THROW FROM A FORTY-FIVE DEGREE
INCLINED BENCH FOR GROUP II (ISOTONIC GROUP)
I n i t ia l A lte rn a te Weekly Measurements F in al
S ubject Measurement 2nd. itfk. 4 th .u k . 6 th .u k . 8 th . uk. Measurement
1 298.30 290.75 297.00 304.75 309.00 312.75
2 239.00 228.50 235.00 243.00 248.50 251.75
3 317.00 307.50 324.50 331.75 335.00 337.25
4 315.00 305.25 347.75 353.50 356.75 358.00
5 333.00 329.75 338.00 350.75 354.50 356.75
6 254.00 284.75 301.50 312.25 318.50 320.75
7 296.75 308.75 318.75 325.25 329.00 333.50
8 342.25 340.00 346.75 350.75 354.50 359.75
9 238.50 246.50 254.00 266.00 269.75 271.50
10 330.25 352.00 368.25 375.00 378.50 379.75
11 289.00 279.00 308.75 335.50 338.25 340.00
12 263.50 242.50 267.75 283.50 286.00 288.75
13 336.50 338.00 345.75 347.25 348.75 350.75
H 308.50 313.25 320.50 323.00 331.00 352.75
15 320.00 318.75 322.00 330.25 340.50 348.50
16 258.00 256.25 263.00 270.75 274.50 278.00
17 304.00 301.25 310.75 318.50 321.50 324.50
18 275.00 274.75 287.50 296.00 310.50 322.00
19 259.00 257.75 263.00 266.75 279.50 273.00
20 270.00 271.75 277.00 284.50 292.00 297.00
21 294.00 295.75 299.00 302.75 306.50 310.00
22 337.25 301.75 315.00 325.75 337.25 346.75
23 280.00 275.25 284.00 290.75 296.25 299.25
24 287.25 331.50 353.75 363.00 364.50 365.00
T o tal 7046.25 7051.25 7349.25 7551.25 7681.00 7778.00
Mean 293.60 293.80 306.22 314.64 320.04 324.08
#Scores are measured in inches.
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APPENDIX T
INITIAL, ALTERNATE WEEKLY, AND FINAL SCORES OF NICHOLLS STATE COLLEGE
FRESHMEN PERFORMING THE BASKETBALL THROW FROM A FORTY-FIVE DEGREE
INCLINED BENCH FOR GROUP I I I  (ISOMETRIC EXTENDED GROUP)
I n i t ia l A lte rn a te  Weekly Measurements F in a l
S ubject Measurement 2nd.wk. 4 th . wk. 6th.w k. 8th.w k. Measurement
1 289.25 291.00 293.25 296.00 298.75 306.00
2 317.75 329.00 331.00 330.50 334.00 338.75
3 289.25 298.75 288.50 301.00 307.75 312.00
4 283.00 283.75 291.25 297.00 299.00 301.50
5 265.25 273.75 276.00 279.50 281.50 284.00
6 316.50 348.50 352.00 369.00 371.50 373.00
7 338.50 330.00 379.00 386.25 394.50 398.00
8 283.00 287.00 312.50 313.75 316.50 317.00
9 231.00 254.50 265.25 271.50 273.25 276.25
10 267.25 301.25 319.00 321.00 324.25 331.00
11 256.75 285.00 262.25 301.00 306.25 309.75
12 364.25 354.25 357.00 365.50 369.25 373.00
13 301-.50 294.50 296.00 319.00 321.50 324.25
14 301.00 313.00 345.00 328.75 346.50 348.00
15 279.25 280.00 262.50 284.00 288.50 294.50
16 286.00 300.00 310.50 325.75 328.00 330.00
17 236.75 270.50 280.00 282.25 284*00 286.50
18 288.25 288.00 326.50 342.00 346.00 349.50
19 305.25 309.50 316.50 342.00 346.75 349.00
20 372.50 360.00 398.50 420.50 427.00 439.50
21 324.50 336.00 338.00 361.25 372.75 381.50
22 308.75 316.00 327.00 330.75 345.00 369.00
23 265.50 289.00 233.75 253.50 291.25 294.50
24 287.00 286.00 290.50 297.75 301.50 310.00
T o tal 7058.00 7279.25 7551.75 7719.50 7875.25 7997.00
Mean 294.08 303.30 314.66 321.65 328.13 333.21
* S co res a re  m easured in  in c h e s .
124
APPENDIX U
INITIAL, ALTERNATE WEEKLY, AND FINAL SCORES OF NICHOLLS STATE COLLEGE
FRESHMEN PERFORMING THE BASKETBALL THROW FROM A FORTY-FIVE DEGREE
INCLINED BENCH FOR GROUP IV (ISOMETRIC FLEXED GROUP)
I n i t ia l A lte rn a te  Weekly Measurements F in a l
Subject Measurement 2nd.wk. 4 th .u k . 6 th .u k . 8 th .u k . Measurement
1 315.00 318.75 339.00 240.75 342.50 346.00
2 198.50 230.00 242.25 240.00 265.00 284.25
3 291.00 312.25 315.75 321.25 316.75 323.75
4 301.00 275.00 302.50 328.75 338.00 342.75
5 281.50 310.00 320.00 325.50 328.00 331.50
6 294.50 287.00 295.50 301.50 309.00 312.50
7 295.25 290.00 310.00 316.00 319.50 323.75
8 330.00 337.50 330.50 353.00 368.50 370.00
9 252.75 265.00 260.25 271.00 273.00 276.50
10 286.25 312.25, 314.25 316.00 317.00 318.00
11 337.50 358.25 357.75 372.00 389.00 394.50
12 309.25 288.25 311.00 314.00 318.50 323.00
13 259.25 273.00 294.00 296.25 306.00 310.00
14 244.25 269.00 277.75 269.50 275.00 281.00
15 279.75 285.25 287.75 286.00 296.00 302.00
16 274.50 268.50 268.75 273.00 276.50 281.25
17 281.00 299.50 292.00 304.00 320.50 326.00
18 281.25 264.00 276.25 289.00 293.25 297.75
19 337.50 360.25 369.50 375.00 386.50 393.50
20 342.00 363.25 345.00 367.50 379.00 387.50
21 296.00 327.00 339.00 364.50 361.00 379.00
22 305.00 299.25 294.50 299.00 307.50 311.00
23 295.00 304.00 306.25 310.00 313.50 317.25
24 281.00 310.75 320.50 325.00 328.25 330.75
T o tal 6969.00 7228.00 7370.00 7460.50 7727.75 7863.50
Mean 290.38 301.17 302.91 306.69 321.96 327.65
* S co res a re  m easured in  in c h e s .
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APPENDIX V
INITIAL AND FINAL SCORES OF NICHOLLS STATE COLLEGE FRESHMEN
PERFORMING THE MEDICINE BALL THROW PROM A FORTY-FIVE DEGREE
INCLINED BENCH FOR GROUP I  (CONTROL GROUP)
Sub.lect I n i t ia l  Score F in a l Score
1 175.25 252.00
2 132.25 134.25
3 125.25 127.00
4 167.75 168.50
5 125.25 128.75
6 135.00 136.75
7 168.00 169.25
8 138.25 . 126.50
9 174.00 172.50
10 132.25 131.00
11 149.75 146.75
12 118.25 117.00
13 172.25 171.00
14 120.50 119.75
15 134.50 140.75
16 149.50 146.25
17 174.00 172.75
18 158.50 147.00
19 190.25 178.25
20 151.75 150.00
21 196.00 191.75
22 212.25 213.00
23 212.25 213.50
24 201.00 205.25
T o ta l 3814.00 3859.50
Mean 158.91 160.81
* S cores a re  m easured in  in c h e s .
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APPENDIX W
INITIAL, ALTERNATE WEEKLY, AND FINAL SCORES OF NICHOLLS STATE COLLEGE
FRESHMEN PERFORMING THE MEDICINE BALL THROW FROM A FORTY-FIVE
DEGREE INCLINED BENCH FOR GROUP I I  (ISOTONIC GROUP)
I n i t ia l A lte rn a te  Weekly M easurements F in a l
S ubject Measurement 2nd.uk. 4th.w k. 6th.w k. 8th.w k. Measurement
1 194.25 192.00 196.75 199.00 202.75 204.25
2 132.75 130.50 138.00 146.50 149.75 152.00
3 174.25 166.00 184.75 190.00 192.50 193.50
4 176.50 176.00 185.00 198.75 201.50 204.50
5 180.50 179.75 187.00 195.25 198.75 200.75
6 171.00 178.50 173.75 189.50 192.75 195.00
7 164.00 171.00 174.50 178.50 _ 179.75 181.50
8 195.75 194.75 199.50 202.50 205.00 207.75
9 131.50 144.00 145.00 147.00 149.25 151.25
10 171.00 172.25 177.75 183.50 185.50 187.25
11 160.25 168.00 177.25 184.00 186.25 188.75
12 148.50 143.50 149.00 157.75 159.25 161.00
13 174.00 175.75 180.25 186.50 190.75 194.00
14 170.50 171.75 187.00 190.75 194.00 196.75
15 164.50 164.00 170.25 184.50 198.75 207.50
16 135.50 134.00 140.50 146.75 151.50 156.50
17 170.25 165.00 173.50 179.75 181.50 183.25
18 143.50 142.75 148.00 151.75 157.00 161.50
19 140.25 139.25 144.50 159.00 168.25 177.25
20 147.50 147.00 155.00 164.25 170.75 176.50
21 155.25 157.00 163.25 167.00 172.50 178.25
22 159.00 161.25 172.75 189.00 198.75 215.00
23 145.50 143.00 147.00 150.25 152.50 156.50
24 182.50 199.50 205.25 205.50 212.00 214.50
T o ta l ' 3888.50 3916.50 4075.50 4247.25 4351.25 4445.00
Mean 162.02 163.19 169.81 176.97 181.30 185.21
■^Scores a re  m easured in  in c h e s .
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APPENDIX X
INITIAL, ALTERNATE WEEXLY, AND FINAL SCORES OF NICHOLLS STATE COLLEGE
FRESHMEN PERFORMING THE MEDICINE BALL THROW FROM A FORTY-FIVE
DEGREE INCLINED BENCH FOR GROUP I I I  (ISOMETRIC EXTENDED GROUP)
I n i t ia l A lte rn a te  Weekly Measurements F in a l
Sub.iect Measurement 2nd.uk. 4th.w k. 6 th .u k . 8th.w k. Measurement
1 160.25 163.00 169.00 175.75 179.00 183.00
2 177.25 182.75 183.50 184.00 188.75 192.50
3 144.75 146.75 152.00 160.25 164.50 168.75
4 154.25 155.00 160.00 161.25 163.00 165.75
5 151.25 153.00 157.50 161.00 163.50 164.75
6 194.75 197.50 198.50 206.00 209.00 213.75
7 164.00 186.00 190.75 201.25 204.00 207.75
8 163.00 169.25 169.75 178.75 180.50 182.00
9 140.25 140.50 141.00 142.00 143.75 145.00
10 179.50 184.00 187.75 191.00 193.25 195.00
11 169.25 171.00 164.75 175.25 178.00 181.25
12 187.50 184.25 190.25 200.75 201.25 203.50
13 167.50 164.00 171.75 182.00 184.25 187.75
14 147.25 171.50 179.50 172.75 180.25 182.50
15 139.00 132.50 156.25 152.00 158.25 160.75
16 162.50 165.00 166.50 182.50 183.75 185.00
17 149.25 153.25 155.00 158.00 159.50 161.75
18 156.50 165.75 171.00 173.00 175.50 177.00
19 167.00 182.00 182.75 183.00 186.25 188.00
20 209.50 226.25 228.50 227.50 229.00 231.50
21 190.00 206.00 209.25 215.00 217.25 219.00
22 180.75 182.00 182.50 183.00 194.25 209.00
23 140.25 141.00 150.50 158.00 160.50 163.00
24 155.25 158.00 162.50 173.75 174.00 177.25
T otal 3950.75 4080.25 4180.75 4297.75 4371.25 4445.50
Mean 164.61 170.01 174.20 179.07 182.13 185.21
*Score8 are measured in inches.
\
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APPENDIX Y
INITIAL, ALTERNATE WEEKLY, AND FINAL SCORES OF NICHOLLS STATE COLLEGE
FRESHMEN PERFORMING THE MEDICINE BALL THROW FROM A FORTY-FIVE
DEGREE INCLINED BENCH FOR GROUP IV (ISOMETRIC FLEXED GROUP)
I n i t ia l A lte rn a te Weekly Measurements F in a l
S ubject Measurement 2nd.wk. 4 th  .uk . 6 th .u k . 8 th .u k . Measurement
1 179.75 182.25 187.75 190.00 193.00 195.00
2 149.75 154.75 166.00 168.25 171.75 176.00
3 156.50 165.50 173.50 181.00 185.00 188.75
4 174.50 170.50 176.00 179.25 184.00 190.50
5 169.75 173.00 178.25 180.75 184.00 187.75
6 153.50 152.00 163.25 170.75 173.75 176.00
7 181.00 182.50 162.00 183.75 189.00 194.50
8 201.50 203.00 193.50 219.00 224.00 228.50
9 146.25 148.00 154.50 152.00 155.00 158.00
10 172.25 174.00 173.00 183.00 192.00 196.25
11 195.00 203.00 224.25 216.25 226.25 228.00
12 153.25 147.00 160.75 162.00 168.50 171.00
13 171.00 164.50 179.75 184.00 193.00 199.50
14 136.50 143.00 154.25 152.00 153.25 156.00
15 170.25 180.00 184.00 184.25 192.25 195.00
16 162.50 169.25 170.00 172.25 174.00 176.50
17 157.25 161.00 165.50 171.00 187.25 191.50
18 149.00 153.75 155.00 159.75 162.25 166.00
19 200.50 205.50 204.50 231.50 228.75 232.50
20 190.25 201.00 201.50 210.00 216.00 221.50
21 181.25 203.00 204.25 208.25 212.00 215.50
22 . 170.50 151.25 166.75 169.25 172.00 175.75
23 160.75 169.75 171.00 173.25 175.00 177.75
24 153.00 147.25 160.50 162.75 168.50 171.25
T o tal' 4037.75 4104.75 4230.25 4364.25 4480.50 4569.00
Mean 168.24 171.04 176.26 181.84 186.69 190.38
#S cores a re  m easured in  in c h e s .
VITA
The au tho r was bom  in  Thibodaux, L ouisiana on February 11 , 
1929* He received  h is  elem entary and high school education  a t 
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